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The shaded area indicates the space you save by installing Atlas Copco 
AR-E ‘Power-Pack’ compressors in place of standard machines 

















with Atlas Copco ‘Power-Pack’ 





Compressors | 





The Atlas Copco AR-E *‘Power-Pack’ range is a series 
of heavy-duty stationary compressors, specifically de- 
signed to cut down on floor space and installation 
costs. The diagrams above show how these compact 
machines save on space—up to 25° in this typical 
installation. 

Installation costs are cut because AR-E compressors 
are delivered complete. The motor is an integral part 





of the unit, mounted on the compressor casing. Put- 
ting an AR-E to work takes virtually no time at all— 
particularly when mounted on skidframes, when 
bolting-down is unnecessary and the machines can 
easily and quickly be moved. 

Maintenance is reduced because there is no vee-belt 
or coupling, and the motor is bolted directly to the 
crankcase, eliminating risk of misalignment. 






World-wide sales and service 
AR-E ‘Power-Pack’ compressors are just a few of the great 
range of compressed air machines manufactured by the Atlas 
Copco Group, and sold and serviced throughout the world. 
For further details, contact your local Atlas Copco Company | 
or Agent, or write to Atlas Copco (Great Britain) Limited, 

Beresford Avenue, Wembley, Middlesex, or Atlas Copco AB, 

Stockholm 1, Sweden. | 









































Mtlas Copco 


Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 


Manufacturers of Stationary and Portable Compressors, 
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For gear capacities of 7 and 12 inches, these automatic high- 
speed machines are designed for the rapid shaving of spur 
and helical gears by the radial loading method, employing 
the rotary crossed-axis principle. 








They are unique in their versatility, since three different shaving 
techniques can be used. 






AXIAL TRAVERSE where the cutter traverse is parallel to the 
work axis, for the wide face gear. 


OBLIQUE TRAVERSE where the direction of cutter traverse is 
inclined at an angle to the work axis, for the medium face gear. 


















TANGENTIAL TRAVERSE where the cutter is traversed at 90 
degrees to the work axis, particularly suitable for the 
shoulder gear. 

















THE 


‘ DAVID BROWN 


Full details are given in Publication M103-9 CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 
BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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The S.P.D. Ltd., Depot at Chelmsford, Essex. 
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FOR S.P.D. 


Ae 


In S.P.D. depots throughout Great Britain, the complex ventilation 
requirements of these warehouses are being met by Colt Natural Ventilation 
systems. 


The installation of Colt S.R.2060 Ventilators, shown above at the 
Chelmsford depot, is the Colt solution to an intricate problem concerning 
the relationship between ventilation and structural insulation ; both of 
them essential to the products stored. 


Every problem Colt tackle receives the same meticulous attention. Colt 
have practical experience in installing ventilation systems for over 10,500 
firms, throughout the world. 


A Technical and Advisory Staff are ready to adapt this knowledge to your 
particular requirements. 


Let COLT solve YOUR problem. 





TELEPHONE : 


U.S.A. Subsidiary : Colt Ventilation of America, Inc., Los Angeles. 


Consulting Engineers: Frederick S. Snow and Partners. 


LIMITED... 





Colt Equipment: 80 S.R.2060 Natural Extractors. 








WIND HARNESSED BY AERO-FOIL CURVES 
CREATING 
FIELOS OF LOW PRESSURE, CAUSING SUCTION 





















Send for Free Manual on Colt Ventilation to Dept. S15/2B. 


VENTILATION © 


COLT VER TALA LCR ‘i-TD 
ELMBRIDGE 


= 3 ~Y) 
KD 
— ~~ ~N 2 
sees: \ (>\ // 
ume DOANE = 
VARALIAN 
NVECT 
oi CURRENTS. es 
SURBITON SURREY 


6511 (10 lines) 


Branches at: Birmingham, Bradford, Bridgend (Glam.), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield. 
Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, 
Rhodesia and Nyasaland, South Africa, and West Indies. 
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This Clyde scene was commissioned to demonstrate how diverse 

are the present day applications of Cockburns Valves and Associated Controls. Resisting 
the temptation to include, for instance, a chemical works and an oil 

refinery has, we hope, contributed to the effect. 


COCKBURNS or carDonaLp 


Designers of Valves for Steam, Gas or Fluid 


Cockburns Limited, Cardonald, Glasgow, S.W.1. 
North-East Depot: Fish Quay, North Shields 

















WET or dry, whatever your methods of preparation or finishing you 
are not making the best use of labour and plant until you have tried 
E.A.C, ‘shaped-grain’ flexible abrasives. The extra cut and life 
obtainable from £.a.c. belts, discs and sheets is often surprising. 








This is no accident. It comes from designing abrasives to suit 






operation and machine as well as material; and from advanced 






manufacturing techniques. For example, a new £100,000 coating 






plant recently built by £.a.c. incorporates such features as electro- 
static application of abrasive grains and automatic control of 
thickness, temperature and humidity. 







We will gladly send specifications, prices or samples of the 
most efficient abrasive for any operation in your industry. 














WET BELT GRINDING 
y 
The popularity of this new rapid ¢; 


method of producing accurate surfaces f 
is largely due to the introduction of 
E.A.c. electro-coated waterproof abras- | 
ives. Unlike dry band Mae ing, the | [eermannu LIMITED 30 
effectiveness of which ts limited by heat = stan —— 
generated, the modern wet belt is 

capable of extremely rapid, cool stock 

removal. It is suitable for flat and curved incorporating; THOS. GOLDSWORTHY & SONS LTD., Britannia Mills, Hulme Hall Road, Manchester, 15 


ines a ee pen oe THE HELVETIA ABRASIVES CO. LTD., Thurmaston, Leicester 
cs. M 
LONDON ABRASIVES LTD., Marsh Lane, Tottenham, London, N.17 







coated abrasives 











ENGLISH ABRASIVES CORPORATION LTD. 
Britannia Mills, Hulme Hall Road, Manchester, 15 Tel: Blackfriars 3602 
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‘‘Magnicon ’’ Alternators producing 400 cycle 
supplies are now available. These machines 


, 


with full ‘‘ Magnicon’’ control have an inherent 


voltage regulation of + 2$°% together with 





an excellent wave form under any combination 


; of resistive, inductive and/or rectifier load. < 
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TEE MACEARLANE ENGINEERING CoO xr. 7D 


Netherlee Road, Cathcart, Glasgow, S.4. Telephone: MERrylee 2255-7. 
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LEAD, TIN, ANTIMONY 
and their alloys 


We are also 
smelters, refiners & 
buyers of secondary 


materials 


Feb. 28, 1958 


Solder, Solder Wire 
Antifriction Metal 
Pig Lead 
Antimonial Lead 


Gable Alloys 


_ ASSOCIATED LEAD sccseneoners wncren 


als 
SMELTING & ALLOYS DEPAR I “~~ {ssociated 


I4 GRESHAM ST,, LONDON, E.C.2 
TELEPHONE: MONAR(‘ 3 ae & Core 
London Metal Exchar 


NT HOUSE, NEW aeILE. TELEPHONE: 36211 LEAD WORKS fee, weer ER. TELEPHONE: 
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HIGH DUTY CASTINGS 
for 











Regd. Trade Mark 


C. « B. SMITH LTD. 


lronfounders WOLVERHAMPTON 

















2 ton loadled tn 7 minuteg / 


Sy : : : Tests have shown that with the Power-scoop fitted, ONE MAN can keep 

, fi : ; the Parker Portable Belt Loader fed to capacity, can load 3 tons of 

Sexte: coal in 7 minutes or over 74 tons of sand and gravel in 12 minutes ! 

Think what that means in time saved, labour saved, money saved. 

' The Power-scoop is the latest Parker aid to speedier, cheaper, more 

\ efficient handling of all kinds of bulk materials. It has a 300 Ib 

capacity steel scoop drawn at 150ft. per minute by an 

electro-magnetically operated winch controlled by push button on the 

scoop handle ; 75ft. of wire rope gives a working radius 
of 60ft. Investigate the possibilities of the Power-scoop 
\ 
























in combination with the Parker Portable 
Belt Loader NOW. It is available as an 
optional extra to new machines or for 
fitting to existing ones. 














The Parker Portable Belt Loader 
is available with boom lengths of 
20ft. and 30ft. Discharge heights 
adjustable to 8ft. 3in. or 12ft. 3in. 
Belt widths \6in. or 20in. Extras 
include barge boards, cleated belt, 
swivelling wheels and feed hopper. 
Write for full details. 


titted to... Ihe PARKER 


PORTABLE BEIT LOADER 


FREDERICK VAT -V ol 0len mn’,'101:1°4; LEICESTER 


The Chain of Parker Service Depots looks after users’ Pp 7 .N R K E R 
interests all over the country. Mol <lolel Mana a Vadel tonne — NORFOLK accy e 












































































































'Mivins ae) Depots at London, Cardiff, Sedgley (Staffs.) and Leeds 









THE ENGINEER Feb. 28, 1958 





‘ Another Dismantling Job 












by TW. 


Skill in dismantling consists of tackling a destructive job in a constructive manner 
and in obtaining maximum recovery and re-use of plant and machinery. Above 
is a typical example of Wards at work dismantling equipment in connection 
with the removal of large boilers and generating plant. Whenever there is a dis- 
mantling job to be done it is good business to remember this aspect of the Ward 
Group service. 









WORKS DISMANTLING DEPT. 











THOS. W. WARD LTD ALBION WORKS 26311 EXT. 205 


D-15 


SHEFFIELD PHONE 
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SUPERIOR DROPFORGINGS 


reflecting 
quality 
from 


every 





point of view 





THE BLACKHEATH STAMPING CO. LTD. 


BLACKHEATH, BIRMINGHAM 


Phone: BLACKHEATH 1448/9 


Fs 


SIZE B BRIDGE-BANBURY 
Produce the MIXERS 
Highest Output more quickly, more 


efficiently, and guarantee a more uniform and 
Highest Quality mix. By minimising 
manual operating they produce at 


Lowest Costs with the maximum 
degree of dependability and safety. 



















SIZE 3A BRIDGE-BANBURY 


27 


zane |E” PRESSURE GAUGES 
DIAL THERMOMETERS 
RECORDERS Catalogue from 


Consult our en- 
gineering service on 
layouts and ma- 
chines for rubber 
and plastics. Our 
catalogue 8B200 is 
yours for the askin, 






















SIZE It 
° BRIDGE- 
BANBURY 


n technical association with Farrel-Birmingham Co.! ne. U.S.A. 


BRIDG Tone Aeeamation 


DAVID BRIDGE & COMPANY LIMITED, 
Castleton, Rochdale, Lancs. Phone: Castleton (Rochdale) 
5721 Grams: Coupling Phone Castieron Lancs. 
London Office: Broughton House, 6, 7. 8, Sackville Street, 
Piccadilly, London, W.1. Telephone: Regent 7480. 
Grams and Cabies ‘“‘EDERACEO”’ Piccy London. 


BUDENBERG GAUGE CO. LTD., 


BROADHEATH Wr. MANCHESTER 
REGENCY HOUSE 1/4 WARWICK STREET, LONDON Wit 
42 


SIZE 27 BRIDGE-BANBURY Ww 62 ROBERTSON STREET, GLASGOW C.l 








dmBU37 
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diesel power for IRAQ 








Fascinating land of minarets and veiled women, 
BASRAH, the Venice of the East, is the major 
port of entry for Iraq. The power station 
supplying electricity for the municipality and the 
Port of Basrah has 2 Mirrlees KVSS12 engines 
ecch developing 1956 kW at 428 

r.p.m. The engines are built on 

rafts six feet high to avoid flooding 

due to the River Shatt-al-Arab 

overflowing its banks. 

Also installed in this station is a 

Mirrlees JVS16 engine developing 

g80 kW. and a Mirrlees HFS 7 

engine developing 750 kW. 





MIRRLEES, BICKERTON & DAY LIMITED 


A Member of the Hawker Siddeley Group 
HAZEL GROVE + STOCKPORT + CHESHIRE 
Telephone : Stepping Hill 3841 (14 lines) Telegrams : “Mirrlees, Telex, Manchester” 


Nc ct gee ae sane j 
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Belvedere Power Station under construction 


Steelwork for Power Stations 


Throughout the country steel-framed Power Station structures 
indicate the close association of ARROL of GLASGOW with 
Britain’s electrical power development. Battersea and others in the 
London area, Castle Donington in Leicestershire and Braehead 


at Glasgow comprise a long series now being further extended by 
the erection of the steel framework of Belvedere Power Station — 
another of the London Group. 


SIR WILLIAM ARROL & CO LTD GLASGOW aq? 
Arro 


All types of Steel Framed Buildin gs ; 

Fixed and Opening Bridges ; Cranes and 

Mechanical Engineering work ; Dock Gates ; 

Sliding and Floating Caissons ; Compressed Air Locks ; 
Hydraulic Machinery ; Pipe Lines, Surge Tanks, 
Sluices and other equipment for 

Hydro-Electric Projects. 












THE ENGINEER Feb. 28, 1958 




















r CHE MANAGEMENT | 
RESERVE THE RIGHT fi 
LO DROP BRICKS 










Oiling the wheels of industry— 


BIRUCIS MAING 


ab For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 
im lead 


ership in lubrication 









Copies of this advertisement (in colour) can be obtained from Shell-Mez and B.P, Ltd, 





Feb. 28, 1958 
















THE ENGINEER 


Outputs up to 25 h.p. 
Double impregnation 


For normal duty in any part 
of the world 


Standard dimensions to 
B.S. 2083 (1956) 


Ask for Technical Description No. 431 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 “9am 
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AB CRANE 
Si DRIVES 


la kelaelas control gear, 
magnetic brakes 








IN SHIPS as in every sphere of industry, Metropolitan- 
Vickers are leading electrical progress. Many major advances 


in marine engineering owe their origin to the research, enter- eae ite 
aS ae EQUIPMENT 


prise and experience of this great organisation. NS ee 


control gear 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER, 17 


An A.E.I. Company 


moommes CEAIDING ELEC 'CAL PROGRESS?" —EE=EyEye=——= 
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A major advance in_ small 
centrifugal pumps 






These Girdlestone pumps 
have been designed to ensure 
efficient mechanical shaft 
sealing. The simple and 
effective arrangement of the 
seal has these advantages. 


@ Complete cooling of 
seal by liquid pumped 
without flushing pipes. 


@ Large internal liquid area 
prevents suspended or 
foreign matter settling 
around seal. 


@ Simple seal replacement 
by removal of suction end 
cover and impeller only. 

Write for fully informative leaflets to: 


GIRDLESTONE PUMPS_ LIMITED 


23 Davies Street, London, W.1. 


Mechanical seals can be fitted for 
handling a wide range of solvents, 
acids and other difficult liquids. 
Pumps available in five sizes from 
7 in. to 14 in.—cast iron, bronze 
or stainless steel. All sizes have 
same shaft and flange dimensions 
for interchangeability of mounting 
—direct couples, belt-driven or as 
motorpump unit. 


MAYfair 1354/5 & 5317 
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Even modest advertising 
campaigns can be effective if 
placed in the hands of advertising 
agents who can put your 

case in the right way. 

In industrial publicity, in which 
we specialise, we at 
Rowlinson-Broughton are able 
to provide that right approach. 
We produce lively ideas, write 
sound technical copy, with 
artwork of first quality and have 


Making 


technical 


x 
ee ce ee ee ce Se ee eee ee ee ee ee ee ee ee ee ee ee OO 


advertising a very keen appreciation of 
our clients’ manufacturing and 
‘ marketing problems, We believe, 
effective and our clients confirm, that we 


can and do make industrial and 
technical advertising effective. 


*@e 
ee 


If 
: 








S 


ROWLINSON - BROUGHTON 


Incorporated Practitioners in Advertising 
ROYAL BUILDINGS * 2 MOSLEY STREET * MANCHESTER 2 * Tel: CENtral 7816 (3 lines) 
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UNIQUE DEPARTURE IN MOTOR PROTECTION 








Occupies less than 3” cube. Available for flush, 
panel and metalclad surface mounting. Specially 
suitable for machine tools, domestic appliances 





Motor protection switch with built-in thermal 
and magnetic overloads. Single or multi-pole. 
Ratings from 0-7 amp to 10 amps. Up to 
500 volts. 


etc. Economical in space and price. 


Further details from :- 





CABLEFORM LTD. 


ROMILEY CHESHIRE Woodley 2246 
Sole concessionaires in U.K. of <WEBER (Swiss) 




















THE 


A question 
that is sure 
to be asked- 


Is 1 MAJOR 
EQUIPPED? 


It’s one of the first questions buyers of 
industrial equipment ask. For they know 
the Major Industrial Equipment Unit 
possesses all the qualities they seek — 
unrivalled reliability, the ability to 
increase Output economically, and the 
ability to maintain that output in the 
most difficult conditions. They know the 
enormous benefits of standardisation, 
and of being able to use the world- 
famous service and spare parts supply 
for their industrial equipment as well as 
for their Thames Trucks and Fordson 
Industrial Tractors. There are big bene- 
Y fits, too, for the manufacturer who fits 
Y these Ford-built units. For full details 
ring Rainham 3000 today. 





% 
Yu 
Y 

ZY 
C4 





Major Industrial Equipment Units are available in 4 basic 
combinations :— 


| Engine + transmission 
2 Engine + transmission + hydraulics 
3 Engine + transmission + hydraulics + steering 


4 Engine + transmission + hydraulics + steering + front axle. 


Other combinations can include Rear Power Take Off, 2-speed 
Belt Pulley, alternative clutch and gear housings, etc. In all, over 
100 standard combinations. 


"inital inate icici (tiated ais ieee ee: 


| ENGINE DETAILS Diesel Petroi | 
i cS Ne OI 
i CUBIC CAPACITY 3.61 litres 3.26 litres ! 
i I 
| COMPRESSION RATIO 16:1 $5:1 
i “ I 
| BRAKE HORSE POWER | 
i AT: 1200 RPM 34.0 34.0 | 
{ 1400 RPM 40.0 38.0 i 
j 1600 RPM 44.0 42.0 | 


ee 


All enquiries to :— 


INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION 
FORD MOTOR COMPANY LTD DAGENHAM ESSEX Tel: Rainham 3000 


WISE BUYERS INSIST 
ON MAJOR POWER 
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this A.B. is a 
tough old salt 


*~ ALUMINIUM BRONZE has all 
the traditional Naval qualities. That’s 
why Lanarkshire make so many A.B. 
bolts, for they stand up to really hard 

wear and offer a high resistance to 
sea-water corrosion — just like any 
good sailor. On or by the sea, and even 
far inland, on chemical plants, oil 
refineries and electrical installation 
work there are many uses for a 
material of 45-55 tons tensile strength, 
which is not troubled by temperatures 
of 300-406° C, and is immune from 
dezincification. For the technical 

it is Aluminium Bronze D.T.D.197A 
and B.8.2033. For those who 

like to keep things simple it is a 

matter of asking Lanarkshire for A.B. Bolt. Aye, Aye, Sir! 


Black, bright, non-ferrous bolts and nuts, and high tensile 


LANARKSHIRE 


eu .s 





 } eee 





Hamilton + Lanarkshire + Scotland - Tel : Hamilton 1241-4 


DO YOU KNOW YOUR PRESENT 
STEAM RAISING COSTS? 





May we investigate without charge? 


“TURBINE” FURNACES 


burning small slack coal efficiently and 
smokelessly will show a definite saving 
in steam raising costs 
TURBINE FURNACE COMPANY LIMITED 
’Phone: TERminus 4365 





238b, Gray’s Inn Road, London, W.C.I. 
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CAN BE WORN OVER SPECTACLES 
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CLYDE-BOOTH CRANES 


C.C.B. 7} tons overhead travelling cranes; a shipyard installation 
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Salient Features of 
Clyde-Booth Design...... 


HOISTING BARRELS... 


Barrels up to 36 inches diameter are made from seam- 
less hollow steel forgings with one end left solid and the 
other end necked down to enter gear box. 


C.C.B. forged steel barrels have these advantages: 
@ Greater strength and less weight throughout. 
@ Guaranteed concentricity—barrel in balance. 


@ Driving gear bolted direct to flange on barrel avoids 


transmitting drive through keyways. Sethidieie wien 


: , Hoisting Barrel. 
@ Deep flanges safeguard rope against leaving barrel. a 


@ Virtually unbreakable. pos, 
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CLYDE 


CLYDE CRANE & BOOTHLTD Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works. RODLEY. Leeds. 








Inco rp oratin g Telephone : Holytown 412 (6 lines’. Telegrams: “* Clyde,” Motherwell, Telephone; Pudsey 3168 6 lines). Telegrams : 


* Cranes,” Rodiey, 
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A question 
that Is sure 
to be asked- 


Is IT MAJOR 
EQUIPPED? 


It’s one of the first questions buyers of 
industrial equipment ask. For they know 
the Major Industrial Equipment Unit 
possesses all the qualities they seek — 
unrivalled reliability, the ability to 
increase output economically, and the 
ability to maintain that output in the 
most difficult conditions. They know the 
enormous benefits of standardisation, 
and of being able to use the world- 
famous service and spare parts supply 
for their industrial equipment as well as 
for their Thames Trucks and Fordson 
Industrial Tractors. There are big bene- 
fits, too, for the manufacturer who fits 
these Ford-built units. For full details 
ring Rainham 3000 today. 





RM MMH WA 








Major Industrial Equipment Units are available in 4 basic 
combinations :— 


| Engine + transmission 

2 Engine + transmission + hydraulics 

3 Engine + transmission + hydraulics + steering 

4 Engine + transmission + hydraulics + steering + front axle. 


Other combinations can include Rear Power Take Off, 2-speed 
Belt Pulley, alternative clutch and gear housings, etc. In all, over 
100 standard combinations. 


ee 


i ENGINE DETAILS Diesel) | Petroi | 
i see aa & of 
. CUBIC CAPACITY 3.61 litres 3.26 litres ! 
COMPRESSION RATIO 16:1 $324 
! 2 ! 
j S8RAKE HORSE POWER l 
| AT: 1200 RPM 34.0 34.0 | 
{ 1400 RPM 40.0 38.0 | 
i 1600 RPM 44.0 42.0 l 


| 


All enquiries to :— 


INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION fe 


FORD MOTOR COMPANY LTD DAGENHAM ESSEX Tel: Rainham 3000 


WISE BUYERS INSIST 
ON MAJOR PoweER 


THE ENGINEER 
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this A.B. is a 
tough old salt 


*~ ALUMINIUM BRONZE has all 
the traditional Naval qualities. That’s 
why Lanarkshire make so many A.B. 
bolts, for they stand up to really hard 

wear and offer a high resistance to 

sea-water corrosion — just like any 
good sailor. On or by the sea, and even 
far inland, on chemical plants, oil 
refineries and electrical installation 
work there are many uses for a 
material of 45-55 tons tensile strength, 
which is not troubled by temperatures 
of 300-406° C, and is immune from 
dezincification. For the technical 

it is Aluminium Bronze D.T.D.197A 
and B.8.2033. For those who 

: like to keep things simple it is a 
matter of asking Lanarkshire for A.B. Bolt. Aye, Aye, Sir! 


Black, bright, non-ferrous bolts and nuts, and high tensile 


LANARKSHIRE 
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Hamilton + Lanarkshire + Scotland - Tel : Hamilton 1241-4 


DO YOU KNOW YOUR PRESENT 
STEAM RAISING COSTS? 





May we investigate without charge? 


“TURBINE” FURNACES 


burning small slack coal efficiently and 
smokelessly will show a definite saving 
in steam raising costs 
TURBINE FURNACE COMPANY LIMITED 
238b, Gray’s Inn Road, London, W.C.|. ’*Phone: TERminus 4365 
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CLYDE-BOOTH ar = 


C.C.B. 73 tons overhead travelling cranes; a shipyard oe 
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Salient Features of 
Clyde-Booth Design...... | 


HOISTING BARRELS . coe 


Barrels up to 36 inches diameter are made from seam- 
less hollow steel forgings with one end left solid and the 
other end necked down to enter gear box. 


C.C.B. forged steel barrels have these advantages: 
@ Greater strength and less weight throughout. 
@ Guaranteed concentricity— barrel in balance. 


@ Driving gear bolted direct to flange on barrel avoids 
transmitting drive through keyways. 24 Sclld-drewn tect 


Hoisting Barrel. 





@ Deep flanges safeguard rope against leaving barrel. 


@ Virtually unbreakable. ciao Stik, Se, ssl tials. sath ag 


CLYDE 


CLYDE CRANE & BOOTHLTD Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works. RODLEY. Leeds. 


inco of oratin J Telephone : Holytown 412 (6 lines*. Telegrams : ‘* Clyde,” Motherwell, Telephone : Pudsey 3168 6 lines), Telegrams : “ Cranes,” Rodiey. 
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NMobttux Grease. is a lithium-base 


lubricant of excellent structural stability and 








purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20°F to 250°F. It is exceptionally resistant 
to water washing and contains. special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 





MOBILUX 
GREASE 





[Mebit] MOBIL INDUSTRIAL LUBRICANTS 
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The latest 
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“2 sisi i) THE AMAZING 
i Pe me TES ; PROPERTIES OF NYLON 
ee ; oe a ITS HIGH-TENSILE STRENGTH 
= ITS RESISTANCE TO FATIGUE 
They take the honours! = ITS ELASTICITY 
oe are incorporated by a 
Built by specialists, Alfred Allen Hoppers and special weaving tech- 
deine - “7 PP nique which | Bn at Envelope 
Chutes, Vessels and Tanks cover a wide range of | pre-stressing the nylon Cor 
) ; tata g core and locking in by = ge eayeee Cave 
industrial needs. Because they are well made in means of a thin cotton WAN -@ Cotton 
‘ - envelope of high fric- Envelope 
every respect, embodying first-class workmanship 4 tional properties. 
and attention to detail, every job can be relied upon 2 Sole Manufacturers 
to give long and satisfactory service. = LEWIS & LOR LTD, rirovy mitts, caroirr 
oe Branches in LONDON * MANCHESTER * GLASGOW and Agencies all over the world 
of Power Transmission Engineers 
AL FRED ALLEN & SON LTD a Makers of the world famous Patent GRIPOLY Hair Belting 
oe GRIPOLATA Rubber and Canvas Ply Belting GRIPOLASTIC Endless Belts 
and many other GRIPOLY products. : 
Lower Gornal, Nr. Dudley 
London Office : 
23 Lawrence Lane, E.C.2. Tel: MONarch 2978 E POWER a DOES NOT STRETCH 
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With almost a Century of 
pumping experience to 
their credit, Tangyes 
Limited are able to offer 
a ready answer to most 
pumping problems. 


TANGYES LIMITED, PUMPS DIVISION, SMETHWICK, BIRMINGHAM, ENGLAND. | 
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BRANCH HOUSES AT LONDON . MANCHESTER * GLASGOW 
AD.30 
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OSCILLOGRAPH 


MINGOGRAPH 2 3 ( B 


8 A revolution in Oscillographs 





The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 
previously been possible. It is an outstanding 
advance in the field of scientific and 


industrial measuring instruments. 


EREX LIMITED 


Tottenham Court Road, London, W.1. 


Telephone No. Langham 2464 












Whenever castings to fine limits 

are required for quantity supply 
the pressure die process can show 
considerable savings, both in cost 
and final machining requirements. 

When these quantity castings 
are required toa high standard of 
quality then we should be called 
in at an early stage to design 
and manufacture the dies. You 
will find our considerable experi- 
ence of great assistance. 

We are recognised as the sup- 
pliers of quality castings in Zinc 
and Aluminium alloy for a variety 
of industries. Could we not help 
you? 


West Yorkshire 


SAYNER LANE, LEEDS [0 
Telephone ; Leeds 29466 




















Foundries Ltd. 


London Office : 
HANOVER HOUSE, HANOVER SQ., W.1 
Telephone ; MAYfair 8561 
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FIT THE COVENTRY DUM0es 


steel roller chains as a replacement for malleable chains on slow 
speed drives and light conveyors on all kinds of machinery and plant 
where operating conditions are bad and the chains are not enclosed. 


Write for Catalogue Ref. 116/101 for full details, dimensions and prices. 


a runs easier 


ag lasts longer 


ee works better 





waste from previous washings, The Coventry Mark 5 chain on this wash- in coke dust, The Coventry Mark 5 chain 
bow! carrier is still giving trouble-free service after over three years’ 
continuous service. 





on this convey k drive c 
ally handles 90 tons of coke per day. 


In continuous contact with wool saturated in cleaning fluid, containing Working without lubrication and covered 






whatever the weather ifs a fine chain f 


‘A000  RENOLD CHAINS LIMITED - MANCHESTER 
eo 




























CAPSTAN PRODUCTS IN STEEL 
AND NON-FERROUS METALS 


W. B. CULL & SONS L™ 


TENNANT ST., BIRMINGHAM, 15 
Phone. Midland 6048-9 Grams : CULANSONS, B’HAM 


CONTRACTORS TO ADMIRALTY, M.O.S., A.|.D. APPROVED 
ESTABLISHED 1875 
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Convert to 


CUMMINS 





Profitable power 











Now you can re-equip your plant with CUMMINS 
world-famous TURBODIESEL* engines and obtain more 


power... more performance and more profit. 


CUMMINS TURBOCHARGING boosts horsepower 


without increasing engine capacity. 


CUMMINS PT* fuel system is simpler and more effi- 


cient than any other diesel or petrol fuel system. 


CUMMINS diesel engines are available for sterling from 
150-335 b.h.p. Complete nation-wide servicing facilities are 
available to ensure maximum earning capacity for your 
CUMMINS diesel engines ali the time. 


EI 


gives you the BIG plus | MORE PROFIT 





CUMMINS DIESEL SALES &% SERVICE LTD. 


25 BERKELEY SQUARE, LONDON, W.1. 
Mayfair 9090 


SPARES & SERVICE: HUNSBURY WORKS, NORTHAMPTON 
Northampton 5262 


* Trade Marks of Cummins Engine Company, Inc. 
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conveyed 
safe. 


To convey safely care has to be taken; and with conveyor 
belting the right point at which care should be taken is 
at the design, development and manufacturing stages. 
After that it should take care of itself, the people who 
work with it and the load it carries. The unique research 
and manufacturing facilities of Rubber Improvement Ltd. 
make certain that Leonex P.V.C. Multiply Conveyor 
Belting is produced with such great care that long life, 
dependability and safety are ensured. 


LEONEX “ Green for Safety’ P.V.C. Con- 


veyor Belting, standard quality (32 oz. duck) 

and super impact resistant quality (42 oz. L = Oo | ie xX 
duck). 

RILON “Green for Safety’’ flexible and 

high tensile belting, incorporating high ten- 

acity rayon. reen r ¢ 


LEONEX and RILON incorporate special 
abrasion and tear resistant covers. 


P.V.C. MULTIPLY ANTI-STATIC FIRE-RESISTANT 


CONVEYOR BELTING 





RUBBER IMPROVEMENT LIMITED 
Rilex Works - Wellingborough - Northants - Tel: Wellingborough 2218 
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SCIENCE AND THE STEEL TUBE AGE : 2 


tes 


QUANTOMETER 


In the great, modern steel and tube works 
of Stewarts and Lloyds at Corby the daily 
production of 2,700 tons of steel calls for 
rapid and accurate analysis of samples. 
Chemical analysis has to some extent been 
replaced by the photographic spectrograph but to meet the 
need for still greater speed there is now in use at Corby an 
automatic direct-reading spectrographic analyser known as 
a Quantometer. 
A small sample of steel, taken during a melt, is dispatched to 
the laboratory by pneumatic conveyor and an electric spark 
is struck between the sample and a counter electrode. The 
light from the spark is focused upon a special diffraction 
grating which produces an extended spectrum. The 
significant spectral lines fall on photomultipliers which 


measure their density. A quantitative assessment of the 





amount of each element is then recorded upon a chart 
(visible in the small illustration). The whole operation takes 
less than two minutes and this system provides a constant 


and rapid check on the quality of the steel. 


STEWARTS AND LLOYDS 


LIMITED 
GLASGOW - BIRMINGHAM: LONDON 
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Sound and true carbon 
steel castings are the 
hallmark of A.F.C. 


Our metallurgical 
laboratory exercises 
MS te) a) 
Gamma Ray tests 
and inspection 
ensure soundness... 
pattern and 
drawing tests 
guarantee accuracy. 





IWOLeR."s DS - > a 


Sco. i.rD 


Specialists in the 
casting of crane and 
railway axle and 
gear boxes, buffers, 
guides, spur and 
bevel wheels also 
pinion blanks - in 
addition, of course, to our 
well-known coal mining 


machinery castings. 
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Telecommunications 


Two recent major steps in the improvement of world telecommunications have 
been the laying of the first Trans-Atlantic and the California— Hawaii submarine 
telephone cables. 

When laying cable either on a flat sea bed or over underwater mountain 
ranges, the exact control of paying out speed and tension in the cable is of 
paramount importance. On the cableship Ocean Layer (Submarine Cables Ltd.), 
the cable-laying equipment for which was supplied by Johnson & Phillips Ltd., 
‘VSG’ variable delivery oil hydraulic pumps are used to act as brakes on the cable, 

; which is drawn out of the ship by its own weight. This enables a very smooth and 
regulated control to be maintained or instantly varied to suit ship speed, paying 
out speed and tension in the cable. 

e . It is just another of the highly varied applications of ‘VSG’ variable delivery 
| 5 pumps and transmission gears which have now been serving modern industry 
for fifty years. 








SERVING MODERN INDUSTRY <1908~1958 


VICKERS ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SWI 
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SPIRAL BEVEL GEARS 


Amongst the largest producers of spiral 
bevel gears in Europe, we at the Moss Gear 
Co. have those many years of experience 
that do so much to smooth away design 
and production problems. You will find our 
technical staff happy to work with you— 
and their advice invaluable. 

















THE MOSS GEAR CO. LTD., 
CROWN WORKS, TYBURN, BIRMINGHAM 124. 
Phone: ERDington 1661-6, Grams: ‘Mosgear Birmingham’ 

















| 
| 




















LESS 
WEAR 
LESS WASTERS 
MORE 
PRODUCTION 
MORE 
PROFIT 




















Seamless Steel Tubes for Machining 


OPEN ALSO YOUR DOORS FOR SAVING 
TIME — MATERIALS — LABOUR 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU 


Please send enquiries to: 


BRITISH & GENERAL TUBE C° L'° 


y TRADING ESTATE - SLOUGH, BUCKS. 
} 4 METAL FOR PRESS TOOLS Phone : SLOUGH 24171 (5 lines) Telex : 12-200 TUBECO, SLOUGH 








Grams ; TUBECO, SLOUGH, TELEX 


N C. A$ HT oO N LT D Suppliers also of Welded and Seamless Tubes for Gas. 


Water and Steam, Boiler Tubes, Cold Drawn Seamless and 
ST. ANDREW’S ROAD, HUDDERSFIELD ENGLAND Electrically Welded Precision Steel Tubes. 
TELEPHONE: HUDDERSFIELD 6263/4 








CW 3269 
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One-third of Britain’s S| 


Molten iron being charged into an open 
hearth furnace at Abbey Works 


ENQUIRIES 

to The Sales Manager 
Sheet and Plate— 

Abbey Works, Port Talbot, 
Glamorgan. 


Electrical Sheet ) aa 
Orb Works, Newport, : ' 
Monmouthshire. The ingot stripper bay at Abbey Works 
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The slabbing mill motor room at Abbey Works 
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Let Broughton Air Cylinders WIND DIRECTION ; 
Lighten your Load. . .|¢ INDICATOR > The Boiler 


for mains operation combined with 
WIND VELOCITY 
CUP GENERATOR 


NO brushes 
‘# *in, ke or rubbing 
"Ver, “sy, \ 

\ et ) contacts. 








/Noo-return valve 


for fast 






, return stroke 


JONRERGCS fr, 
tee Wabtet? 
j : 


i 








ee ih 
°o 
79°81 lo erFiciENCY 
has been obtained on the Fraser Water-Tube 
Boiler, without use of economiser or air 


Velocity & heater. 
direction 
Broughton Pneumatic Equipment offers unlimited smooth fast flexible power for all 
types of automatic movements, transfers on machines, fixtures and feeds. Broughton 
“Bull” Air Cylinders are ideal for all types of clamping operations, converting hand 


dials or 
recorders 
can be 
presses, foot presses and guillotines to power machines, eliminating fatigue and 


supplied 
increasing production and usefulness of machines. These are only a few of the jobs WATER-TUBE 


where air cylinders can help to increase efficiency. ie) [ E R 
Our Technical Staff is at your service to discuss any application you may require. R. W. MUNRO 
Full ttustracted cetatis tree on request. 


j. BROUGHTON & SONS (ENGRS) LTD. BOUNDS GREEN, seusen. N.11 FRASER & FRASER LTD. 


TELEPHONE : Makers of Anemometers BROMLEY-BY-BOW, E.5. 
SECURITY WORKS, FACTORY CENTRE, BIRMINGHAM, 30 KINGS NORTON 3305/6/7 io ilaey Wier BI a ms nay A pee 























STRIP - TUBE - ROD - STAMPINGS 
EXTRUDED PROFILES 


Mie. ote 
TOUGH AND RESILIENT 















WEAR RESISTANT 









CORROSION RESISTANT 


"MACHINEABLE 






JOHN TULLIS & SON LIMITED 


PLASTIC EXTRUDERS, St. Ann's Works, GLASGOW, S.E. 








Telegrams : 
TULLIS, GLASGOW 





Telephone : 
BRIDGETON 1205-64-78 










BRANCHES 
LONDON 4 St. CHAD’S PLACE, GRAY’'S INN RD 
W.C.l. TEL: TERMINUS 969! 
BIRMINGHAM EMPIRE HOUSE, 1589 Ge. CHARLES St 
TEL : CENTRAL 2703 
MANCHESTER 9 BLACKFRIARS ROAD, SALFORD 3 
TEL : BLACKFRIARS 2007 
BELFAST: 2 LINENHALL St. WEST. 







TEL ; BELFAST 25359 
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The new—large volume, heavy duty— 
Scrap Baler in the scrap yards of the 
steel mills and the scrap industry com- 
presses bulkiest scrap into large, neat 
scrap bales. These heavy duty balers are 


built in various sizes to meet different 
requirements as to bale weights and Our Agents in the U.K. : MOFFAT & BELL LTD. 


170, Piccadilly, London W.1. Telephone: Hyde Park 9551 


quantities of scrap to be handled. 
466, Royal Exchange, Manchester. Tel.: Deansgate 5131 


LINDEMANN MASCHINENFABRIK GMBH DUSSELDORF GERMANY 








ENGINEERS’ MARKING-OFF 
TABLES 


All standard sizes up to 8’ 0” x 4’ 0" 
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A. B. MILLER & CO. 


ENGINEERS’ 77, DACE ROAD, LONDON, E.3. 


SURFACE Telephone: AMHERST 4407 

PLATES =9=—— 
10° x 10” up to offer prompt delivery and keen 
2’ 6" x 2' 0" prices for their range of Foundry 


and Machine Shop Products 








HEAVY DUTY TEE SLOTTED 
WELDING PLATENS 


6’ 0” x 3’ 0” and 8 0” x & 0’ 
Other sizes to special order. 











PLANING up to 12’ 0” x 4’ 0” 
GENERAL MACHINING 
ARC WELDING - MACHINE 


Makers of the “ MILLER” Box Nailer and Cleater 


STRAIGHT EDGES ; 
3’ 0"—4' 0"—6' 0" : 
GENERAL 
IRON : 
CASTINGS : 
Up to 30 cwt. 
Wood and Metal z 
Patterns : 
PROFILE CUTTING | 
: 


wo en nn Mn cn en nn WG MW UU AU 
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“HIGH PRESSURE 
FITTINGS AND VALVES 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 






(PROMPT DELIVERY) 






New simplified design incorporating the 
highly efficient “Supakone’’ Joint—ob- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 
















up to 10,0000Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000!bs. per sq. in. hydraulic. 


Manufactured by 


KAY & CO. (Engineers) LTD. 
BLACKHORSE STREET + BOLTON -: LANCS. 
Tei : Bolton 197 Grams : Supakone Bolton 














AXIAL FLOW 


12” dia. to 
15 ft. dia. 
MOVE AIR AT LOWEST COST 
@ High Efficiency Aerofoil Biades. 
@ Guaranteed Output. 
@ Competitive Prices. 

Send your enquiries NOW! 


FREER FANS LTD. 


FLEET MILL FLEET HANTS Phone /48/ 














ENGINEERING WORKS 


“TRUSLOVE”’ 
PUMPS 


SOLE MANUFACTURERS 


%* “WONDER” Rotary 
% ‘“‘MATCHLESS”’ Duplex 
% “VICTORY” Simplex 
%* “TRUSTY” Donkey 


* “BULLDOG” Double 

acting 
Overhaul and repairs ° 
MUMFORD Pamps carried out 


ST. BOTOLPH’S 





LIMITED 
Magdalen Street, Colchester, England 


Telephone : COLCHESTER 2620 
Telegraphic Address: “PUMP, COLCHESTER” __! 















































Feb. 28, 1958 THE ENGINEER 33 


600 Group Service 


to the 


POWDER METALLURGY en 
—INDUSTRY 


We are suppliers ss mechanical and 


specialised plant, ©-8- ™ eerie 
hydraulic presses sintering 

ydr 
mixers and sieves. 

mo r, Elec- 
op Atomised Iron Powde 


Stainless Steel Revolutions per minute or revolutions per~"_~ Me 
nd electromag- annum? There ydu_have the vital difference 
between ordinary electric motors and 
those, made by EPE. Thousands of EPE 
electric motors are running at the ratt of 
over Poo, 000,000 revs. a year—unfailingly 
—year in, year out! Unusual? Not a bit. 
Sole Agency ic Metal Powder Press. EPE pe a motor users take this sort of 
Automatic eta cs gg 
for DORST service for grantec ext time you’re 
buying electric motors remember it pays 
to specify EPE=to be sure>— 












trolytic Iron 
Powders for engi 
netic components. 


neering 4 
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SONS AND COMPANY LIMITED gegiaablanes ae 
Wood Lane - London - W.12 - Telephone: Shepherds Bush 2070 LONDON OFFICE: 421 GRAND BUILDINGS, TRAFALGAR SQ., LONDON, aie 


Phone: Whitehall 5643 & 7963 


THE PLENTY IMPELATOR 





ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD 

















MIXING WITH {| A DIFFERENCE 


This unique type of mixing head gives very rapid dis- out with the greatest efficiency. Available in all sizes 
persion and circulation for all industrial applications. either for fitting to existing mixing equipment or 
Speeds can be adjusted to give violent agitation with or complete with Motors, Starters and Mixing Vessels. 


without aeration, whilst gentle stirring can be carried | Why not put your problems or write for a leaflet to— 


Eagle Iron Works LE All Newbury, Berks. 


Phone: NEWBURY 2363 (4 lines) Grams: PLENTY, NEWBURY 





& SON Ltd. 


Covered by Patent Ne. 695227 and oe oe er oe 
pending. “* impelator”’ is the registered trade name of Plenty & Son Ltd. 


Also makers of MARINE ENGINES and STERN GEAR, ROTARY DISPLACEMENT PUMPS and FILTERS 


E.N. 

















THE WORLD’S 
FINEST 





Supplied ready for use in 5-, 10- 
and 40/45-gallon drums. Send 
to-day for a free sample and 
prove for yourself the effective- 
ness of GUNK. 


Manufactured by :- 


BENNETT (HYDE)LTD 
BOSTON MILLS, HYDE, CHESHIRE 
Telephone : 1377 (3 lines) 
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Fitted any good 
unions lately? 





More and more manufacturers are standardizing 
on Enots brass solderless' unions because : 




















(a) They make a 100% leak proof joint. 


(b) Fitting and assembling costs are 
reduced. 


(c) The range of some 700 compon- 
ents caters for outside diameter 
tube sizes from }” to 14” and 
for pressures from 4,000 to 
1,000 Ib. per square inch, 
according to size. 

(d) They are specially suitable 
for compressed air and 
hydraulic circuits. 













Enots standard pressure gauge (0-160 Ib. per sq 
inch) fitted with solderiess nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 
the gauge is screwed. 





SOLDERLESS UNIONS 


We invite yOu to send for our catalogue SF854 which also 





includes details of copper, Bundy steel and flexible tubing. 


BENTON & STONE LTD - ASTON BROOK STREET - BIRMINGHAM 6 - ENGLAND 
























SHEET METAL 


For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 


SPECIALISTS IN ROTARY 
SCREENS, ELEVATORS, 
5 : 
VEYORS, WASHERS FOR 
SAND AND GRAVEL. 


WORK 


SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity . 
8 ft. ~ ts in. f 


CULT jyoB 
Olin SPECIALITY 


SHEET METAL SHAPES LTD. 








HAYLE CORNWALL 


2 BELSHAM ST.,LONDON,E.9 


AMHurst (2/2 




















Feb. 28, 1958 THE ENGINEER 35 


4 wyyppuuiys 
I yyy YY} 

Yi) Uy YY Hy yp 
Y yy ’ 
YY, 
Vif 
lj Oo. 
Yyy 

Yi 


| hydraulic presses 











y One of the wide range of guards 
77, which we produce for all types of 
77, machinery. 

yy |The illustration shows an Interlock guard in use 
7, ona hydraulic press producing engine components. 


For further information please write for leaflet 
No. 28 


» Liked PRICE MACHINE GUARDS LTD., | 





POWKE LANE, OLD HILL, STAFFS. 
Tel: Cradley Heath 66432. Grams: “ Prigard’’ Cradley Heath 
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OVERHEAD - TRAVELLERS + ELECTRIC GOLIATH 
' MARSHALL : 
< E aa < 
“| } FLEMING :: |: 
9 

- T 0 ry] 
” 

‘ RANES es: 
U m 
O ee OE eee ee . 
sail ne: Mo elegrams : ** urn’ Mo 

°) | F.S. RATCLIFFE (ROCHDALE) LIMITED., 

LOCO STEAM: ELECTRIC GOLIATH + TRAVELLER 








CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
’Phone: Rochdale 4692/3. ’Grams: Recoil, Rochdale. Cwsi8e 














PALLETS and STILLAGES 


BATES PRESSED STEEL WELDED PALLETS are Tough, Rugged, 
Fire Proof and can be designed to suit every need in the 


— Gates 





mechanical handling of your goods. Our Design Department 
will study your particular problems and submit designs Free. 


OTHER MANUFACTURES INCLUDE: — 


DIESEL DUMPERS 
VENTILATING LOUVRES 
DUST EXTRACTION PLANT 


HEAVY WELDED 
FABRICATIONS 


MASS PRODUCED 
PRESSINGS & WELDINGS 








WE DESIGN SPECIAL PURPOSE PALLETS FOR YOUR JOB 


BATES BROTHERS (ENGINEERS) LTD 


RELIANCE WORKS, BAGULEY, MANCHESTER 23 


SMOOTH BAG PALLETS "PHONE: WYTHENSHAWE 3411 (5 LINES) 
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NWON-FERROUS CAS TINGS 7 


TA da ee | 
| COMPLETE 


ENGINEERING INDUSTRY 


One of the best equipped non-ferrous 
HEXAGON a aaa 
BIHEXAGON (1) MOST MODERN METHODS. 


Finest quality precision Sand Cast- 
ings, Gravity ee 5 Shell 


SQUARE 4 “ \ < Moulded Castings and Pressure 


‘ oe nde case, Castings f 
BISQUARE - ’ } @) hed ounces up to 3 es te 
we it. 


- ALL D } jf “ (3) COMPETITIVE PRICES. 
HAND OR IMPACT ft 4 . “ 0 facrwr Ceurveen. 


(5) FREE TECHNICAL ADVICE on 
all.Castings problems. 










For all your requirements in non- 
ferrous castings, LET SANOWELL 
QUOTE. 





ILLUSTRATED LITERATURE ON 
REQUEST. 


JENKS BROTHERS LIMITED, 








BRITOOL WORKS, THE SANDWELL CASTING CO. 
BUSHBURY, WOLVERHAMPTON ensiiie Gaitncates shu esmend. “aries “SAO >-aaRT en. 








One of the SANBRA Group of Componi 












If you require oil free air for your pneumatic 
conveying system — specify Godfrey Industrial Blowers. 






Already widely used in systems handling flour, grain, 






cement, sand, lime and similar materials, these 






machines deliver large flows of air at moderate pressures. 






PERFORMANCE: flows up to 3,500 c.f.m. at pressures up to 









10 p.s.i. ALSO AVAILABLE Vacuum Pumps, Gas Boosters, 












Superchargers, Diaphragm Pumps, Relief Valves, Etc. 













1 Positive Oil Seals 
2 Oi!-Free Rotor Case 


3 Step-Up Gears 
4 Automatic Lubrication 












Godfrey Industrial Equipment 





Sir George Godfrey & Partners (Industrial) Ltd. 


HANWORTH, MIDDLESEX TELEPHONE : FELTHAM 3291 CABLES: GODFREPART, LONDON 


SiR GEORGE GCOBIRET & PARTHERS (188) LTo 



















ASSOCIATED COMPANIES: 





MONTREAL, MELBOURNE AND JOHANNESBURG 
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Maximum output calls for screens that are tough enough to withstand long 
periods of gruelling service, and so reduce to a minimum delays for repair or 


replacement. In fact, maximum output calls for 


é H A RCo’ PERFORATED METAL SCREENS 
AND WIREWORK 


Please ask for Catalogues Nos. a wide range of gauge, mesh and pattern for every screening, sorting or 
E858 and E926 sizing requirement. 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.£.7. GREenwich 3232 (22 lines). 








AMULET EE LENE IASC LE EET SANTA A CEE A TOOLSET. 
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Immediate delivery 


New Equipment and more efficient production methods now 
mean that all sizes of REGENT CLIPS can generally be 
delivered ex-stock. 


The finest clip in the shortest time. 


Whatever your need for clips you will find complete 
satisfaction in “ Regent’’, already widely and successfully used 
in the Automobile Manufacturing, Compressor Manufacturing, 
Paint Plant Manufacturing, Agricultural Machinery, Washing 
Machine Manufacturing and many other trades. 


Trade Enquiries Invited 


Please write to:— 
UNIPRODUCTS (MANCHESTER) LIMITED 
142, Bolton Road, Pendieton, Salford, 6 
Tel: PENdieton 134! 














’ 
“Sn 


‘ 
, 





MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD 


62 LONDON WALL, LONDON, €E.C.2. 


Telephone : National 0! 24/5 Telegrams : *‘ Repeways "’ Leadon 








MUST BE STAINLESS STEEL 


FOR DELICATE MATERIALS 


MUST NOT AGITATE 





STRONG CONSTRUCTION 


NO CORROSION 


NO CONTAMINATION 


WORK AGAINST PRESSURE OF 75 P.S.I. 


can, when necessary, be jacketted for heating, or cooling. 


The ‘M’ Type Rotary Pump is exceptionally versatile. It is available in seven sizes, giving 
from 15 to 15,000 g.p.h. for heads up to 200 ft. It has found wide and varied use throughout 


the food and chemical industries. 


lf so—the answer isa 
Howard ww tee rotary pump 


GH OR LOW V.I. MATERIALS QUICK STRIPPING—EASY CLEANING 


The Howard ‘M’ Type All Stainless Steel Positive Rotary Pump is a robustly constructed 
piece of machinery especially designed to solve difficult pumping problems. It handles delicate 
materials —even those with a high V.1.—without any agitation or contamination. The pump 


iS THIS 
YOUR 
PROBLEM ? 








Aiso manujacturers of 1Tipier, 
Centrifugal and Proportiometer Pumps 





FOR FURTHER INFORMATION, PLEASE WRITE TO:—-HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT RD., EASTBOURNE TEL: EASTBOURNE 1179 GRAMS AND CABLES: HOWMATIC, EASTBOURNE 
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SAFE 
~ SECURE SUPPORT 


Flexible Pre-Engineered Pipe Hanging 


ENGINEER 39 





Piping that moves may well give rise to weight transfer and dangerous 
stresses at terminal points. Some high temperature pipes need com- 
plete support throughout their range of movement and to control 
vibration, while others need only limited control of vertical move- 


ment. In both instances the support provided must be correctly 
related to the stresses. Scientifically designed and constructed 
VOKES GENSPRING Suspension systems keep all such 
stresses safely under control. For uniform support VOKES 
GENSPRING CONSTANT SUPPORT HANGERS accurately 
balance the weight of the pipe, allow free non-resonant movement in 
all “hot” and “cold” positions, so eliminating weight-stress. 
Made to support loads of up to 30,000 pounds with travels up to 12’, 
they simplify piping design and give the best possible protection 
to costly equipment. Designed to control vertical movement, 
VOKES GENSPRING VARIABLE SUPPORT HANGERS 
(shown below) give a variation of only 44% of rated capacity per 
4” of deflection. They provide a safe and convenient method ol 
support, they are easily installed and may be moved at will for 
use in alternative positions. Various types are available including 
special adaptations for low headroom. If you have pipe suspension 
troubles send for the two Vokes Genspring Catalogues. They give 


full details of each method and will help you to select the type of 
suspension most suitable for your particular requirements. 





VOKES 
GENSPRING 


SUSPENSION SYSTEMS 


Dept. H/5 
VOKES GENSPRING LTD. 
Guildford - Surrey - England 








vG/i4 





NON-SPARKING 
TOOLS 















‘yo 


NON-SUARKING TOOLS ge 
com? 


Ny 





A complete range of 
tools designed to give 
absolute safety in dangerous 
situations such as gas works, 


paul oil installations, chemical plants, 
etc. SIZES COMPLY WITH BRITISH 
STANDARD SPECIFICATION. 
Full details will be sent on request and 
we invite your enquiries. 


CHARLES CARR LTD. 


ASK US ALSO ABOUT 
NON-FERROUS 


CASTINGS THE NON FERREOUS CASTING CO. (B'HAM) LTD 
AND CHILL-CAST GROVE LANE SMETHWICK 40 BIRMINGHAM 
PHOSPHOR = 
T MET 1CK 1231-2-3 
BRONZE EL: SMETHWIC } 
BAR 


7 GREAT WINCHESTER ST, EC 2 








TANK MAKERS 
Railway Roof Tanks a speciality 


General Steel Plate Fabrications, Constructional Steelwork, 
Electric & Acetylene Welding, Profile Cutting, Pressed Steel Gutters 


SPECIALISTS ALSO IN GALVANIZING 


Joseph Ash & Son Lid 


REA STREET SOUTH BIRMINGHAM, 5 
Phone: MIDLAND 2441 
Phone: WATerioo 4682 


Grams: TANKS, B'HAM 
London Office: 225, Westminster Bridge Road, London, S.€.1. 














40 


HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 


PLANT HANDLING 
' EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 











. ——eee * 
ROOF TRUSSING 


P= 34 








Pe We 


METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD. 


337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 
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i ROLLING 
2 MILL 

; OPERATORS 

$ REDUCE COOLANT 
CONTAMINATION BY 857, 
7. . . Cutting costs 

$ and improving finish 











BARNESDRIL magnetic coolant 
separators, installed on tank in 
cold rolling mill, at Armco Steel 
Corporation, Kentucky. 





The BARNESDRIL magnetic coolant separator has 
now been well proven as a means of reducing costs 
and improving finish on cold rolling mills. Removal 
of impurities and contamination is continuous, as the 
coolant passes through the separator some 480 times 
in an eight-hour working day, reducing foreign 
matter by up to 87 per cent. 





BARNESDRIL 
AUTOMATIC MAGNETIC 
COOLANT SEPARATORS 





Operators of cold rolling mills and similar equipment 

| 

Mode! No RANGE OF arent ore 10 are invited to write to DEPT. E22 immediately for 
Coe SESS. é bin) 5 90,96 41.78,103 —— of the cost-reducing BARNESDRIL 








ORIGINATORS OF THE DRUM TYPE MAGNETIC AND COMBINATION SEPARATORS 
Made in Great Britain. Patent No’s 603083, 731655 and 745604. Others Pending. 


DEVONSHIRE HOUSE VICARAGE CRESCENT 
BATTERSEA. LONDON, SWi 


GASTON E.MARBAIX LTD 


PHONE BATTERSEA 6888 (€ lines) 











For your whole family! 

Unique in the U.K. For the first time you can insure 
YOURSELF YOUR WIFE - YOUR CHILDREN YOUR CHILDREN TO BE 
and provide special protection against your disability, your 
| accidental death or injury. 

All this—and more besides—is offered at modest cost 

| 


SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 
nb 















in one policy 
Every family man should write to-day for details of 
the family policy et now offered for the first time by 





CC onfederation Life 














(Incorporated in Canada in 1871, as a Limited Company.) Assets over £120,000,000 


Manufactured by 


JOHN TONK 


CENTRAL SPRING 


“3 H. B. Clover, Manager of U.K. Branches, 
: CONFEDERATION LIFE ASSOCIATION 
+ 18 Park Lane, London, W.1!. 





&CcO 
LTD. 
WORKS 

Furnace Hill, SHEFFIELD, 3 


‘ 
‘ 
E.8& : SHEFF 24 ux HMEFFIELC 





Address 





: Please send, without obligation, details of 
THE FAMILY POLICY 


Dates of Birth: 
Mother 











Father.. 
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turnround at Dagenham 








GRABBING CRANES 


Designed to meet the special requirements of Messrs. Samuel Williams & 
Sons, Ltd., for unloading and transhipment of bulk materials at Dagen- 
ham "Dock, these cranes are achieving outputs considerably greater than 
other cranes of the same capacity, and at lower running costs. 


The application of a new variable voltage control system to the 
balanced grab hoist gear gives precision control with instant response and 
largely eliminates mechanical braking and wasted electrical energy. 


Mechanical design incorporates a number of novel features and con- 


tinues the Stothert & Pitt tradition of robust design for trouble-free service. STOTHERT & PITT LTD 


Control system is by the English Electric Co., Ltd., to whom we are 
indebted for permission to reproduce the photograph. Control gear was 


manufactured by Allen West & Co., Ltd. ENGINEERS “ BATH . ENGLAND 





LONDON OFFICE, 38, VICTORIA $T .5 aa Wat 
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SEPARATION 


NEW 
INSTALLATIONS 


AT SHELLHAVEN 
ON THE THAMES ESTUARY 


The British Oxygen Linde plant Is 
in:course of erection. Piant 

capacity: 240 tons of oxygen and 
235 tons of nitrogen a day for the 


manufacture of ammonia. 


FOR SHELL CHEMICALS 
AT PARTINGTON, LANGCS. 


Work on this plant for the direct 
oxidation of ethylene will shortly 
be completed. British Oxygen 

Linde plant capacity: oxygen 145 


tons a day, nitrogen 55 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT DURGAPUR 


In India. An order has recently 
been piaced with British Oxygen 
Linde to supply 2 Tonnage Oxygen 
units with a total capacity 


of 100 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT ROURKELA 


in india. 3 British Oxygen Linde 
units have been ordered, each 
with a capacity of 

100 tons of oxygen a day. 


FOR AFRICAN EXPLOSIVES 
AND CHEMICAL 
INDUSTRIES LIMITED 


at Modderfontein. British Oxygen 
Linde pliant has been ordered with 
@ daily output of 275 tons of 
oxygen and 285 tons of nitrogen 


for the manufacture of ammonia. 





OUR EXPERIENCE 
iS AT YOUR SERVICE 


if you are thinking of installing 





BRITISH 
OXYGEN 
ie) 
LIMITED 








tonnage oxygen or gas separation 





pliant, consult BRITISH OXYGEN 





LINDE. Our advice is free and your 





enquiries, however preliminary 








will be weicome. 





BRIDGEWATER HOUSE,ST.JAMES'S 
LONDON S.W.1. Tel: WH! 1686 
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INSULATION 
‘INVESTMENT 


Bes begins with Newalls 


LL OVER THE COUNTRY our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast . . . a cold store in Glasgow ... 
a chemical works in South Wales... an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials—Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 
Good thermal insulation is an investment—that’s why so 
many organisations, large and small, turn to Newalls for 
technical advice and consultation. 


Where there’s a problem of INSULATION 
there’s a job for 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 
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HOLLAND S§$.L.M. rotary compressors and VACUUM PUMPS 


SERVICE FOR TODAY, FOR TOMORROW AND FOR YEARS AHEAD The initial efficiencies of Holland-S.L.M. Rotary Com- 
pressors and Vacuum Pumps are maintained at low cost 
e &. 
PAK <-# 8 _ a 4 





throughout years of continuous day and night service. 













































alten 


The B. A. HOLLAND ENGINEERING CO. LTD. 


15 Dartmouth Street, London, S.W.1 Tel: WHitehal! 2823. 
Telegrams: Picturable Phone London. 
Works: Slough, Bucks. 


THE 7-POINT VALVE 
for arduous duty 


@ Straight-through design 
@ Streamline flow 
@ Only one wearing part —replace- 

















Dont Scafo Py 4 


Fit a ‘CROSS’ Wire Thread Insert !—New threads for 
old... in damaged components. Hard tough threads 
in soft materials. Used and approved by the Aircraft 
industry. Designed for use in soft metal components, 
wood or plastics. Simple to use—remains perma- 





nently in place. Full range of standard sizes in able 
B.S.W., B.S.F., B.S.P., B.A, U.N.F, U.N.C. and © Eesy maintenance 
Metric thread forms. 

@ Long Life 





@ Smooth operation 
@ Air or electric remote operation 


wiRE™ 
THREAD 


Use a Cross a @ INSERT 


WARREN- 
CROSS MANUFACTURING CO. Specalige nthe manufacture EN MORRISON 
(1938) LTD. - BATH « SOMERSET wool 2iACUPs SPRING SyRneT is, Mk Il PINCH VALVES 
Tel.: Combe Down 2355/8. | Grams: Circle, Bath. , ete. Kms cone 
1} WARREN, MORRISON LTD. St. James's Place, London, $.W. | 


























eS We supply each BRONX 

Plate Bending Rolls with a 
capacity chart (as illustrated) 
from which you can _ readily 
determine the complete range of 
widths and thicknesses and 
minimum diameters the machine 
will roll. 


This information is of the great- 
est possible value to your 
Estimating Dept. in the first 
place—and secondly to the roller 
operator working the machine. 


There is a wide range of mass- 
ively built Bronx Plate Bending 
Rolls to give consistent accuracy 
with thinnest to thickest steel 
plates up to 25ft. in width, and 
standard machines cope perfectly 
with conical work. 





For accurate nineseed He 
BRONX 3-roll Initial 


4 ; Pinch 6’ x #” i hine. 
estimating and pening = yon RENDIN — 


Guillotine Shears, Sheet and Plate 


exact operation . . . ys wn Myarperraog a Oo LL S 


Telephone: LYE 2307 & 2308 


BRONX ENGINEERING CO. LTD., LYE, WORCS. \_ e, 
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Read all about 


Molybdenised Lubricants in this 
FREE BOOK 
















The most comprehensive 

treatise on Molybdenum 
Disulphide Lubrication 
yet published, this book 
can be of great value 


to you. 


mem ROCOL LID 


IBEX HOUSE, MINORIES, LONDON E.C.3 
Telephone: Royal 4372 


ROCOL HOUSE, SWILLINGTON, Nr. LEEDS 
Telephone: Garforth 2261/2 





n.d.h. 3287 
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Cushyfoot 


mountings on presses 


The illustrations show three presses mounted on 
‘Cushyfoot’ mountings, where they have been 
most successful in reducing noise and shock, 
thus bringing benefit not only to the operators 
but also to the rest of the staff and — some- 
times — to neighbours. Moreover, as the 
cutting from ‘Machinery’ shows, press tools 
have been found to last longer between regrinds. 


Metalastik experience is at your disposal in 
meeting any vibration problem, whether the 
motion is linear or rotary, and in providing 
oilless bearings for accommodating articulatory 
movement. 


METALASTIK LTD., LEICESTER 


4s 
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Spcly dag pox, Lubrication, and 


Parting probloms 


ACHESON COLLOIDS LIMITED (Subsidiary of Acheson Industries (Europe) Ltd.) PRINCE ROCK: PLYMOUTH: DEVON 
Telephone: PLYMOUTH 6635! , Telegrams: ‘“‘ OILDAG " PLYMOUTH 


DISPERSIONS 


INDUSTRIAL «@ TRACTION GEARS 


aye 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5: 1 to 50:1. 

3”, 4”, 5”, 6” and 8” Worm Gear 
Centres. 


INlustrated : 


3° WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


# ‘ 
a na 
ae” ; 
cM. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 
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FOR ECONOMY 
in Oil-filled 
Cables 


Here is BICC’s latest development in 
33kV power transmission—the Ductless, 
Shaped-Conductor, Oil-filled Cable. 
Dispensing with fillers and built-in ducts, 
this new design is essentially one of economy 
in materials, resulting in reduced 
cable costs. A full range of joints and 
terminations has been specially designed 
by BICC for use with this cable. 


| 

| 

| 

| 

| 

| D.S.O. Cables can be supplied with 

| aluminium sheaths or reinforced lead 

| sheaths and copper or aluminium 
conductors. Frequently the all- 

| aluminium D.S.O. Cable (aluminium 
conductors and aluminium sheath) offers 

| the most economical design. 

| 





SOUTH AFRICA... the First installation 


The advantages of D.S.O. Cables have already been recognised. 
Some 21,000 yards of 33kV aluminium sheathed, aluminium 
conductor cables are being installed at Bloemfontein, South 
Africa, by our associate BICC (S.A.) (Pty.) Ltd. This project 
will link Bloemfontein power station with major distribution 
points at Bayswater and Dan Pienaar. 


—~Eurther information 
on D.S.O. Cables is 
contained in Publica- 
tion No. 392—avail- 
able on request. 










Du HA Cc 





33kV CABLES 


BRITISH INSULATED CALLENDER’S CABLES LIMITED . 21 Bloomsbury Street, London, W.C.1 
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for this atomic age 


MORRIS 


DIESEL-ELECTRIC 


MOBILE CRANES 


Today’s crane in a setting of tomorrow! 
Shown in an environment appropriate to its 
modernity is this Morris 6-ton mobile crane 
recently supplied to the atomic power station 
at Dounreay. That it is a really modern crane 
not only in appearance but also in perform- 
ance, design and construction is evident from 
the following features : 


Centrally mounted superstructure giving an equal radius 
clearance and stability when handling loads over the 
front or back of the crane. 


No heavy levers to operate—just a finger touch controls 
all motions. 


Flange mounted motors ensuring perfect and permanent 
alignment. All main assemblies are of unit construct- 
ion. 

Hydro-mechanical brakes on all road wheels. 


Four-speed gearbox allows fast or slow travel accord- 
ing to the lead being handled. 


Fully interchangeable wheels, including tyres, rims, 
brakes and hubs. These components are interchange- 
able on all four road wheels of equal size. 


i 


3 en 





ees 5 


< Fiihoe 


RRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE : LOUGHBOROUGH 312 
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TRADE + 
MANAGING DIRECTOR DAVID CY. HIGGS, AMLEE 
nae MARK 
BIRMINGHAM 6 ENGLAND 





HIGGS VARIABLE-SPEED THREE PHASE MOTORS 
for 
FINE AND SMOOTH SPEED CONTROL 


Guaranteed for Ever 


Belfast °- Bristol .° CardVWfé .*. Dundee. ° Glasgow - Hull + Leeds - Liverpool 


London ° Manchester °- Newcastle ° Peterborough <- Sheffield ° Wolverhampton 





THE ENGINEER 



































Totally- enclosed. 


One of the pleasures of keeping a stuffed owl in a glass case is that the owl need 
not be dusted. Even if you forget to dust the case, the owl remains immaculate 
and wise. A stuffed owl’s efficiency under severely dusty or abrasive conditions is debatable, 


but electric drives exposed to similar treatment will certainly suffer. A totally 
enclosed machine, however, built for you by BTH, would work uncomplainingly even in a sandstorm. 
BTH engineers have wide experience of building electric motors for use in every industry. 
To your ‘problem of a lifetime’ they may have a ready solution. There will probably be 
an existing standard motor that can be quickly adapted to your needs. 


SAVE TIME AND MONEY BY CONSULTING OUR EXPERTS NOW 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED * RUGBY * ENGLAND 
on A.E.1. Company 


A.S.E.E, EXHIBITION—VISIT OUR STAND No. J12. 


TUG 


Feb. 


28, 1958 
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in all Metals, Bakelite 
and Fibre. 


PRESSED 
NUTS 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 





Civil Engineers: L. G. Mouchel & Partners Lid. 


For strength and durability and economy in cost, steel is unequalled as a structural material. The 
knowledge of its properties enables bridges and framed structures of all types to be designed 


within the most exacting limits. Illustrated is part of the structural steelwork for a Power Station. 


ia 
, 


BRAITHWAITE & CO. 


ENGINEERS LIMITED 


Bridge and Constructional Engineers 





LONDON OFFICE: DORLAND HOUSE + REGENTSTREET - LONDON - SWI + TELEPHONE: WHITEHALL 3993 


SPINNING our speciaALity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia 
GENERAL SHEET METAL WORK 





Limited 


WRIGHT STREET 
SMALL HEATH 
BIRMINGHAM 

10. 


POWER PRESSWORK 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING WORKS Phone: ViCtoria 4091-2-3 (three lines) 





a 


Grams: “Washnuts Birmingham /0” 
i ee 











Swinton Street, kK Cr London, W.C 
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The 
RECORD | 
MACHINE 

VICE 
































e 
all descriptions designed for Production Engineers 
in alloy and Carbon Steels by Production Engineers 
(all heat treatment facilities ) & Width of Jaws Weight Ibs. List Price 
* No Lift 
* Reversible, Precision Ground Jaws ” / 
T. S$. FORSTER & SONS LTD * Guaranteed Strength and Workmanship 3 124 140/ a 
FORGEMASTERS AND ENGINEERS Full deals of these. Machine 4 26; =: 190/- 
COPPERAS BANK FORGE, SUNDERLAND ces and other , 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND — 5 40:  — 250/- 





— MANUFACTURERS 


C. « J. HAMPTON LTD., RECORD TOOL WORKS, SHEFFIELD 2 




















GEARED MOTOR UNITS 


FROM STOCK 


Since 1862 S. E. Opperman 
Ltd., have gained unique 
practical experience in the 
manufacture of a wide 
range of Geared Motor 
Units covering a vast field 
of uses and applications. 
First class design, top 
grade materials and fine 
workmanship have contin- 
uously been employed, 
giving high efficiency, 
smooth and cool running 
and long life. Geared 
Motor Units are available 
from stock fitted with elec- 
tric motors made to the 
latest specification by 
Britain’s leading motor 
manufacturers. 


Ss. E. OPPERMAN LTD. 


BOREHAM WOOD, HERTS. Tel. ELSTREE 2021 





















“TRUARC 


Regd. Trade Mark 














= 
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The logical advance in Mitaeluiine 
































OLD WAY ass 


THE SALTER WAY 



































ce 
THE SALTER WAY 
4 
When it's a question of assembling components in operations. A large standard range is at your imme- 
any engineering field. Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, and to assist in developing special retainers to solve your 





eliminate expensive threading and machining problems. 









Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
M-W. 16256 


+ 
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“ Monochromed "’ bore of a tube 
used in ice-cream making machinery 


MONOCHROME HARD-CHROME PLATING 


we undertake the PLATING OF ALL METALS (including 
aluminium and its alloys). Components up to 2 tons or 
18ft. length accommodated. 


our speciality—-HONEYCHROME patented 
OIL-RETAINING HARD-CHROME SURFACE PLATING 


our ore includes— 

DEEP-HOLE BORING up to /4ft. length. 

HONING up to 30ft. length. 

GRINDING (including roll grinding | 5ft. length, 50in. dia.). 





















MONOCHROME is the name given to our specialised process whereby the hardest 
and most highly corrosion resistant metal-chromium is directly applied to prescribed 
surfaces of components in all metals, including aluminium and its alloys (magnesium 
being the only exception). Monochrome plating has been applied with considerable 
advantage to parts of pumping equipment and marine machinery among countless other 
industrial applications where corresion or frictional wear must be combated. 


HONEYCHROME is the name given to a Monochrome patented process for 
prolonging the life of semi-dry bearings or similar parts subject to oil-starved operation. 
Components such as cylinder bores are provided with hard-chrome corrosion and 
erosion resistant surfaces uniformly patterned with a series of oil-retaining depressions 
of pre-determined size, pitch and depth. 

We shall be pleased to advise you regarding any hard-chrome, silver or copper plating 
requirements, and our grinding, honing and deep-hole boring capacity is at your service. 


SSS a MONOCHROM E Chl tits tab igi 





textile machinery parts ‘‘ Menochromed ” for A “*Monochromed"’ piston used 
greatly increased life. in hydraulic equipmem. 











MONOCHROME LTD - STUDLEY ROAD - REDDITCH - WORCS « STUDLEY 121 





Want to build to a budget ? Then you 
will find that our 90 years’ experience 
in the design, fabrication 

and erection of Structural Steel- 
work will enable us to meet your 
needs—however ambitious or 

modest. Do you employ an 
Architect or Consultant Engineer ? 
We would be delighted to co-operate 
with them. Just let us know 


what you want —leave the rest to us. 


FABRICATED 
SUPPLIED 

AND ERECTED 
BE ccs 

















We have the plant, 
the experienced labour 
and all the facilities 
you will need to tackle 


any job—anywhere. 


ESTABLISHED 1867 WAL NER BROS 


WALSALL: STAFFS - Tel: WALSALL 3136 STrucTa' xy Fri need 
London Office: 66 Victoria Street SW1 * Tel: VIC 3926 
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controlied 





efficiency 


A need is met 







CIRCUIT BREAKER 









POWER STATIONS Cleveland have 

played their part in meeting Britain’s ° 
need for more electrical energy. The 

huge steel frames have been fabricated 

at top speed with highly developed 

welding techniques. Members are 

produced up to 95 ft. long and 42 tons 

in weight, with a tolerance in length, 

twist or bow not exceeding } inch. 


MOTOR PROTECTION 
THERMOSTAT 


RAILWAYS Movement of merchandise 
and people becomes yearly a greater 
task. Cleveland are helping not only 
with the construction of new bridges, 
but the re-construction and repair of 
old bridges. 


MOTOR STARTING RELAY 


Ensure that your factory runs smoothly and efficiently. 


DEEP FOUNDATIONS Necessity and not 
the ease of engineering dictates where 
many structures must be sited. So deep 
S\. foundations are needed. Cleveland 
Til have wide experience all over the world 
and can be relied on to appreciate 
difficulties and find sound solutions. 


Avoid electrical breakdown, fire risks and danger to 


personnel by fitting motor protection thermostats, 
circuit breakers and motor starter relays. An invest- 


ment of a few pounds can save you thousands. 
Full details from As new needs occur, so new problems arise. Cleveland welcomes 
the chance of assisting in their solution. Excellent facilities 


SALFORD ELECTRICAL INSTRUMENTS LIMITED are available for design, detailing, fabrication and construction. 


Peel Works + Silk St + Salford 3 Lancs * Tel. Blackfriars 6688 
London Sales Office: Tel: Temple Bar 4669 


A Subsidiary of TWE GENERAL ELECTRIC CO LTD. OF ENGLAND THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON. 





| 
| 
! 
l 
| 
| 
l 
| 
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| 
| 
| 
| 
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PN NNO TNE TOTTORI 


DREDGING PLANT 


To the Largest Dimensions and Capabilities 





PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddie Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLEMING % FERGUSON, LTD, 





TWIN-SCREW TRAILING SUCTION HOPPER DRE DGER “FITZROY” | 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND Sista POE ce: ae eae 
. ss a QUEENS MENT, FOR AMPTON 
Phone :—Paisley 4121. Tele. Add. —‘‘Phaenix, Paisley. Dredging capacity : 1,000 cubic yards per | 
London Agents: Messrs. Nye & Menzies, Ltd., Cape] House, 62, New Broad St., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet, 
“Phone—London Wall 4846 to a height of 16 feet. 
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wirecloth... 


“UNITED’S ” long experience of the 

precision and control essential to high quality 
manufacture of wirecloth and non-ferrous wire 
enables them to give an unrivalled specialist 
service to a multiplicity of industries. They can 
provide immediate delivery from stock of 
normal meshes and standard metals — 

or weave wirecloth to your own specification 
from 1-400 mesh. 











1-400 mesh th< 





= 


THE UNITED WIRE WORKS LTD 


GEANTON: « EDINBURGH + 5°% SECGTEAND 
Telegrams & Cables: SCOTIA, EDINBURGH, TELEX Telephone: GRANTON 83245 (8 lines) 
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AIR STARTERS 


THE ILLUSTRATION BELOW SHOWS ONE OF 
THE MEADOWS 6 DMS970 ENGINES INSTALLED 
IN THE M.V. SIR WILLIAM HARDY BUILT FOR THE 
DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 


co oso lianas 





WILLIAMS & JAMES encineers LIMITED 


GLOUCESTER =: ENGLAND 


INE GLOUCESTER ; TELEGRAMS & CABLES COMPRESSOR GLOUCESTER 





K/WJ. 1825 




































RECEDER 


STOCKS and DIES 





Mains, Compressor 


SPHERICAL FLOAT TRAP for 
COMPRESSED AIR or STEAM 


“The Lancaster” Air Trap consists of a 
sealed float which rises and opens a dis- 
charge valve when the water collects in the 
trap. it presents a DEAD seal against 
leakage of alr when draining water from 
Compressed Air Apparatus. Two alternative 
inlets are provided, vertical or horizontal. 
Will life the discharge water. Suppiled in 
¢in., Bin. and |} In. sizes. 








For easy working and Smooth Threads 


Made by 









WESt Bromwich 0517-8 












FOR SEPARATING OIL or 
COMPRESSED AIR or STEAM. 


where dry air is essential. 


Large numbers are in use in Colliery Air 


Intercoolers, 


Painting Plants, and many other installations 


CAN BE SUPPLIED COMBINED 
WITH TRAP or SEPARATE AIR TRAP. 





















IMPACT 
SEPARATOR 


WATER from 






Spray 























Manufacturers of“ The Lan. LANCASTER: TONGE 
caster ’’ Steam Tra lor a! 
= Camino a Bi - Scmures 
LYNDON TOOL WORKS, Send us your enquiries—over 
Telephone: WEST BROMWICH, STAFFS. — ee 
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BACKED BY A QUARTER OF A CENTURY OF 
LOCKHEED HIGH-PRECISION HYDRAULICS 


HYDRAULIC 
SLAVE CYLINDERS 


Expressly made to give long service 


Our first consideration in producing Lockheed hydraulic equip- 
ment is to ensure long life and reliability, with the minimum of 
maintenance under the arduous conditions imposed by industrial 
use, and we put these requirements before initial cost and 
other factors. 

Lockheed slave cylinders are to be found in boiler houses and 
gas plants throughout Britain, working satisfactorily after ten 
years without attention. The conditions generally involve heat, 
cold, fumes and dust. 

Among Lockheed features in quality design and manufacture 
which contribute to this result are 


| Hard-Chrome-Plated Bore 4 Mirror finish on rams and in bore 
2 Hard-Chrome-Plated Ram 5 Long life seals of LOCKHEED 
3 Ram Bearing and Piston of design 
adequate length to prevent 6 Flexible protective boot on ram 
knuckling when extended extension 


In addition to the type of cylinder shown, we design many types of cylinder to the individual 
requirements of customers. 
Further particulars of these units will be sent on request—kindly mention this journal. 
Our engineers are always at your service to discuss industrial hydraulics. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 
SHAW ROAD, SPEKE, LIVERPOOL, 19. Telephone: Hunts Cross 2121. 


Lockheed 


REGD TRADE MARK 


INDUSTRIAL HYDRAULICS 


BRITISH 



















THE ENGINEER Feb. 28, 1958 





Mi} ‘f 
ay ai 
ie ‘vi OHHH Se ZZ 


oe OR 
<egSave money— 

make TAPER-LOCK your 

standard method of 


fixing to shafts 















Use a TAPER-LOCK Bush and fix your pulley to its shaft 
in less than a minute. TAPER-LOCK Bushes are inter- 
changeable too ; you can fit them to any diameter shaft. 
They cut out keywaying, save space and have no 
dangerous projections. 

TAPER-LOCK Bushes are off-the-shelf stock at 19 Fenner 
Branches. Many Distributors at Home and overseas also 
stock them. 


J°H° FENNER & CO- LTD * HULL 


BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, 
GLASGOW, HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD. STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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ROLL-O-MATIC 
(Patents Pending) 

A self-maintaining 

filter with a renewable 
curtain of bonded 

glass fibre. More 
Roll-O-Matic filters are 
in service than any other 
make of filter of this type. 


ROLLOTRON 


A unique combination 
of high efficiency 
electrostatic 
precipitation and 
automatic renewing 
media. 


MULTI-DUTY 
An original design 

of positive self-cleaning 
viscous impingement 
filter. 


CYCOIL 

A compact filter 
combining centrifugal 
separation and viscous 
impingement ; specially 
developed for air 
compressors and large 


AIR CONTROL 


INSTALLATIONS LIMITED 





RUISLIP - 
BIRMINGHAM - 
Air Control Installations Ltd are the sole manufacturing licensees in Great Britain for products 


LONDON : 


(World Patents Pending) 


iA 


PNG ge) 7 waited, 








; 


AIR CONDITIONERS 












































Pare y-vare. 


Filter maintenance is a thing of the past with 
our range of self-maintaining filters. Once 
installed, they work automatically and need 
little more than routine inspection at infrequent 
intervals. May we send you full details ? 





* RUISLIP 4066 
NEWCASTLE 


MIDDLESEX 


MANCHESTER - ‘ GLASGOW 


of the American Air Filter Co., Inc. 


ORS) Bechet G G ten gol s. 
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FILTERS 


FANS 


AIR CONDITIONERS 


f 


FILTERS 


° 


FILTERS 


Y, 


f 
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sailing ona 
lubricant... 
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. little do they know—those yachtsmen on Windermere and the lakes of Wales — 
that water is sufficient lubricant for the bearings of steel rolling mills. Ask the steelmen of 


South Wales and of Sheffield, and the north-east coast, for they have produced 







millions of tons of steel, using RAILKO bearings lubricated by water. Experience is knowledge: 
RAILKO LIMITED has 21 years’ experience of making heavy duty bearings. 


RAILKO Shares in the research, technical, and productive facilities of the whole Birfield Group. 


Bea rings of all types for all industries 
through the Birfield Sroup 


RAILKO LIMITED Treadaway Works - Loudwater - High Wycombe - Bucks - Phone: Bourne End 1000 


PHOSPHOR BRONZE CO. LIMITED Bradford Street + Birmingham 5 + Phone: Midland 6621-6 i 
BOUND BROOK BEARINGS LIMITED Lichfield - Staffs - Phone: Lichfield 2027-8 $244 
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...and in many other countries of the world are 





large items of *industrial equipment designed 
and built for the job by the Marshall & Anderson 
Organization of Motherwell, Scotland. Modern 
Fusion Welding plant, including Stress Relieving 
Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all 


stages of fabrication, and high standards of skill 






and craftsmanship, ensure that all products 
bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands 
of modern industry — reliable, 


economic, efficient. 





Welded or Riveted Flanged Boiler Material 


Boilers Corrugated Furnaces 
| Marine Loco Type (Machine Rolled) 
| Scotch Marine Hemispherical Furnaces 


Economic ) Double 









Wet Back | and Fabricated Structures 
| Economic | Treble Fusion Welded Pressure - 
| Dry Back / Pass Vessels QROOMSIDE CARE 

Vertical Cross Tube Fusion Welded Boiler 

Fleming Patent Beumes 

Multitubular Fabricated Stainless 

Waste Heat Steel and Stainless 

Dished and Flanged ends Clad Vessels MARSHALL & ANDERSON LIMITED 

| from Smallest to Largest | Aluminium Pressings 
| Mammatars cial Waldisiathe MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 
Telephone; Motherwell 2331. Telegrams: “‘Marine,”’ Motherwell! 


London Office: 34 VICTORIA STREET, LONDON, S.W.1 
Telephone: Abbey 5904. Telegrams: Broomsyde, Sowest, London 
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eLIMINATE 


~ SPIRATUBE 


Chemical workers stay fit and fresh with Spiratube ventilation—either 
pressure or exhaust. No need to fabricate unwieldy, permanent 
ducting at every fume source. Spiratube can be installed quickly and 
easily and moved from vat to vat, or room to room, as 
required. Light, tough, flexible, retractable (*It’s easily 
carried) Spiratube is the new, versatile ducting with a 
hundred applications in industry. An illustrated technical 
brochure gives you all the facts and figures. Send for 
your copy today. 

















*Spiratotes - simple carrying frames - 
enable one man to handle 75 feet of 8" 
ducting easily. 


FLEXIBLE DUCTING LIMITED 
103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 

















THE FINEST RANGE OF SMALL HORSE POWER MOTORS 
FOR ANY INSTALLATION 


with the 
one-piece 


gearbox... 








TYPE H.D. 
geared motors 
%* strong, stiff, a box casting always 
properly in line 
i th " A.C. or D.C.NECO motors ns 
* — —_— of all fixed or variable speed et asl Pen. c 
jo types, made in the same wide use in such Ake 









diverse industries as the 
metallurgical, chemical, coal, 
cement, sugar, paper, etc. Simplicity 






¥& gears transmit 200 Ib. ft. at 26 factory es the gearbox, 
r.p.m. up to 480 r.p.m allow competitive prices 
¥% or 100 Ib. ft. between 0°66 r.p.m. and speedy delivery. 
and 22 r.p.m. 





in operation with a high capacity filter producing 
a drier filter cake are outstanding features which should be 
considered together with competitive price. Consider also the 
advantage of quick changing of cloth segments over the lengthy 





A © five disc Denver Rot Dise ; 
flange mounting Filter. Top photograph ye Be a procedure of renewing drum filter cloth. 
wom . 4 two disc filter in operation. For further information send for Bulletin FG—B1. 


All machines and equipment quoted for Sterling and sold from our London office, are manufactured entirely in the UK. 


NECO GEARED MOTORS LIMITED a : 

@ non-ring firm a =e “Sas: 
OLD TOWN - LONDON: SW4 Be: #Y DENVER EQUIPMENT CO. LTD 
TRADE Anne SUBSIDIARY OF NORMAND ELECTRICAL CO. LTO és a eI ISAT CHRISTOPHER STREET PINSBURY SQUARE - LONDON EC? 





Telephone : MACawis~ ? te es gote 3 
re ~ 











Feb. 28, 1958 THE 


ENGINEER 








STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc., 


SPECIALITIES: Pit Headgear, 


Power Stations 


Pumping Stations, 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE X% MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4 


Are these hands helping you? 














——_ 








RPER 
TING>= 





in irons to a wide variety of 
specifications 


The Harper Range includes Grey Iron 
Spheroidal Graphite Iron and Meehanite 
all with the famous “Harper Skin”. 








Chemists on our staff make sure that the P.J. finishing paints 
you use are ahead of competition, Pinchin Johnson maintain 
a separate laboratory where customers’ requirements are studied 
and formulations evolved to meet them. Your P.J. Repre- 
sentative, himself a trained technician, is the link that makes 
the country’s most advanced paint research centre an effective 
annexe to your factory. 


You can rely on 


PINCHIN JOHNSON 


a 
E 4 
a Naf for Paint and Service 
PER 
JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. " ‘ ‘ eaeA 
ALBION WORKS Prone WILLENHALL 124 (5 tines) Grams HARPERS WILLENHALE WELLENMALL PINCHIN, JOHNSON & COo., 4 CARLTON GARDENS, S.W.1 
LONDON OFFICE: SEAFORTH PLACE. 57 BUCKINGHAM GATE, LONDON SW! Tel TATE GALLERY 0266 
H 641 MANCHESTER OFFICE: c/o B } Brown & Partners kid 248/9 Royal Exchange, Manchester 3 Telephone: TRAfalgar 5600 
BELFAST BIRMINGHAM BOOTLE BRIGHTON BRISTOL GLASGOW 
LEEDS MANCHESTER SOUTHAMPTON 








NEWCASTLE-ON-TYNE 





ELEVATING & CONVEYING MACHINERY 








Cut replacement costs 





Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive material. 
It will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 








FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST. 














= 





and transfer points where 


4 xT RS CHAN tate 





wear is constant and the 
going tough. 








7 
€ 


Det 














We also manufacture :— 


2, 3 and 5 Roll Standard Troughing Idlers, Flat and Return Belt Idlers, Rubber Disc type Return Idlers. Adjustable Take-Up 


Units for all duties. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. 


Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


Tel: 4741 (4 lines) 


Mi ERE none 
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Regulating /Stop 
GLOBE VALVES 
Screwed A.P.1., B.S.T.P.T. or 
socket weld. Materials: Carbon FITTED WITH 


steel, chrome molybdenum or 


stainless steel. “V’ PORTED STAINLESS 


STEEL CLACK & SEAT 


C.W.P. non-shock 
2000 ibs series 


3000 Ibs series 
6000 Ibs [ . 
f 


i FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 


& CO. LTD. 


RAILWAY WORKS, KEIGHLEY 
‘Phone: 3749 “Grams: “Malleable Keighley.” FOR MEASURING AND COUNTING 


TRUMETER CO. LTD., MILLTOWN ST., RADCLIFFE, LANCS., 


i 


HANDLING PLANT 


for 
INDUSTRY 


BACKED BY 50 YEARS EXPERIENCE 


In Bronze & Steel 
for Pressures up 
to 900 P.S.1. and 
800° F. 


WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 
FLEET STREET 
LEICESTER 

















































RICHARD SUTCLIFFE 
LIMITED 











HORBURY WAKEFIELD 
ENGLAND 
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ed 
in a nuclear 
Nie 


direction 


H. M. HOBSON LTD. have for 
many years specialised in the design and manu- 
facture of aircraft components calling for the 
highest degree of ingenuity and precision engineer- 
ing. Although these activities continue in full 
swing, the Company have now entered the nuclear 
field and are engaged in the design and production 
of reactor control components and other ancillary 
equipment in collaboration with the Atomic 
Energy Authority. These items include the con- 
trol systems for the following important Research 
Reactors: E.443 (Dido) for Harwell, A.E.443 
for Sydney, Australia, and the R.E.775 (Pluto) 
for Harwell and Dounreay. Design, development 
and manufacture is proceeding on an automatic 
machine for introducing isotope specimens into 
the reactor and removing them after the requisite 
irradiation time; precision small pressure vessels 
and other experimental equipment for testing 
samples of various materials in the reactors ; and 
contro] mechanisms for a new zero energy reactor. 


Hobson 


SPECIALISTS IN PRECISION ENGINEERING PROJECTS 








H. M. HOBSON LIMITED, WOLVERHAMPTON, ENGLAND 
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Another 
made to 
measure 


INAIE 


component 


Advantages are:- 
Speed in preparing the proto- 
type without preparing ex- 
pensive moulds. 


Linatex can be “‘cold 


welded” to itself and to 
Durability from the tough 
resilient Linatex material. 
Adaptability should any mod- 
ification be required before 
going into quantity produc- 
tion or at any stage. 


most other materials and 
can be built up into the 
most complex fabrications. 
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Flexible Linatex hood on embedded metal 
frame made for MESSRS. TEMPERATURE LTD, 


Air Conditioning Engineers 


Flexibility over a wide temperature range, power to 
absorb shock and vibration and extreme resistance 
to wear are qualities vital for an exceptionally wide 
range of products and components. Consult us— 
and find out how Linatex can solve your problems. 


Weave 
3) WILKINSON RUBBER LINATEX LTD. Camberley, Surrey. Telephone: Camberley 1595 
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SITE ERECTION OF 
TWO 75 FEET COOLERS BY 
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OF BATLEY 








EACH cooler left our works in three sections. 
The sections were welded together on the site ‘, 
prior to the coolers being lifted into their final 
vertical positions. 

We manufacture Pressure Vessels, Columns, 
Coolers, Heat Exchangers, Condensers, Silos, 
Storage Vessels, Tanks, Mains, Autoclaves, 
Digestors, Mixers, and supply associated equip- 
ment such as pipe and valve work, pumps, 
electrical equipment, instruments, etc. 

Stainless Steel work, and welded and rivetted 
general fabrications are other specialities. 
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Consult us for large or small welded 
units or complete Plant Layouts 





















A. J. RILEY & SON LTD. 


Telegrams: Boilers, Batley 





Telephone : Batley 657 (3 lines) 


VICTORIA WORKS 





BATLEY YORKSHIRE 
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increases production in the Engineering Industry — No. | 





Neumo Pump designed and manufactured by S.E.D. Engineering Co. Lid., 


and marketed by Kingsbourne Products Ltd., Peacehaven, Sussex. 


New corrosion-proof pump 
made from ’Fluon’ polytetrafluoroethylene 


PUMP which is completely inert and gives 

positive displacement is of outstanding in- 
terest to engineers. This is the remarkable achieve- 
ment of the Neumo ‘Fluon’ pump. 

This pump can operate at pressures up to 40 
p.s.1. and is connected in tandem with a piston 
type air motor which can be stalled without 
damage. 

The liquid being pumped only comes into con- 
tact with ‘Fluon’, the cylinder piston and valves 
all being made from this fluorocarbon polymer 
which is only attacked by molten alkali metals and 
a few fluorine compounds at high temperature 
and pressure. This not only implies freedom from 
corrosion but also freedom from contamination. 


IMPERIAL CHEMICAL IND 


USTRIES LIMITED 


Advantage is also taken of the very low co- 
efficients of static and dynamic friction of *Fluon’ 
p.t.f.e. The moving parts require no lubrication 
and both wear and any tendency to seizing up 
are reduced to a minimum. 

‘Fluon’ has a working temperature range of at 
least — 80°C. to + 250°C. and because few mat- 
erials will stick to it, cleaning becomes a simple 
operation. 


a oe oe Oe © oy ie 


*‘Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by I.C.1. 
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Firefighters 


rely on.... 





St 


Ultra light fast-into-action Coventry Climax fire-fighters of the 
type shown above are in use by the Fire Service all over Britain as 


part of the new equipment developed for the latest methods of fire 


defence. Portable by 2 men, yet with the output of a large fire engine, 


they are ideally suitable for civil or private brigades. May we send details? 


Oe mat. 
FIRE PUMP ENGINEERS 


s * s e a a + e - ° - e a = 7 a e 
1. These Fire Pumps are 2. They are powered by 3. They are available 4. Coventry Climax have 5. All Coventry Climax 
STANDARDISED “* the fire pump engine that in 300 gpm and 500 gpm built and supplied to the engineering products 


by the Home Office. wins races ’’—renowned for outputs as portable units Home Office and other ser- are backed by more than 50 
efficiency and reliability. (above) or trailer mounted. vices over 35000 firefighters. years of engine building. 


COVENTRY CLIMAX ENGINES LTD. (Dept. Eng.) COVENTRY 
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LORD COHEN’S COUNCIL 


If the Cohen Council on Prices, Productivity and 
Incomes was set up with the idea that a non-political 
group of three people ought to be able to recommend an 
economic policy acceptable to the nation as a whole and 
subject, therefore, only in detail to party political con- 
troversy, that concept has already proved a failure. For 
though, for our part, we regard the report of the Council 
as valuable and its conclusions in general sound, that is 
only because those conclusions happen to agree very 
closely with our own assessment of the situation and that 
of such bodies as the British Employers’ Confederation, 
the Engineering Industries Association, &c., which have 
already commented favourably upon it. But it is already 
obvious that the trade union reaction is much less favour- 
able and the Labour party seems likely to regard the 
report of the Council almost in the light of a 
party political document, since in almost every 
way it vindicates the actions taken by the Con- 
servative Government and rejects other proposals. 
Of the idea, for example, that the Government should 
discriminate between private investment for essential 
and inessential purposes it remarks that “ there are many 
pitfalls in the way of attempting to distinguish ” between 
them. Greater still in the Council’s view “ are the prac- 
tical objections to the reintroduction of physical controls 
over investment through the allocation of machinery or 
raw materials.”’ It is “‘ not disposed to take a tragic view 
of the check to investment involved by present plans.” 
It rejects the idea that a threatened recession in world 
trade demands an immediate change of Governmental 
policy though “ the closest watch should be kept on the 
development of the world trade situation.” The possibility 
of maintaining a slow controlled inflation is carefully 
examined ; but the conclusion is reached that “ alike on 
internal and external grounds our objective should be to 
stop inflation, not merely to moderate its course.” The 
cause of inflation is traced very largely to wage advances 
“secured by workpeople organised in powerful trade 
unions and using...arguments based on preceding 
movements of the cost of living.” The report adds : 
“ Whatever its initiating cause, the habit of demanding 
large and frequent increases in monetary rewards grows 
by what it feeds on, and may be found to persist after any 
technical justification for it in the state of the labour 
market has passed away.” That statement, like 
others in the report, is one which may well be true. 
Yet, we wonder, is it the kind of statement Lord Cohen’s 
Council was expected to make ? For the value of the 
Council—its only possible value since there are numerous 
politicians and economists willing to express with vigour 
the arguments for party views—can lie only in a reputation 
for impartiality. Yet the statement is of a kind which, 
flung across the floor of the House in an economic debate, 
might well inflame the Socialist Opposition ! 

Scarcely any of the conclusions of the Council can be 


palatable to Socialists and trade union leaders. A par- 
ticular one is likely to prove unpalatable to individual 
unions. It is that if inflation is to be ended, then within 
industries in which productivity is rising at more than the 
average rate the benefit should be reflected as much in the 
falling of price of the product—thus benefiting the whole 
nation—as in the wage packets of men working in that 
industry. For, it is argued, if the whole increase of pro- 
ductivity is reflected in the wage packet then men in other 
industries whose productivity is rising less fast will demand 
equivalently increased rates and inflation must necessarily 
follow. The argument is sound enough. But the trouble 
with economics is that it is not a science. Any economic 
calculation involves the assessment of an imponderable ; 
and that imponderable is the reaction of individual human 
beings to the economic consequences of any action taken. 
Victorian economic orthodoxy, for example, assumed 
that it was as easy to vary wage rates as to vary prices. 
In fact, of course, though there is never any objection 
from workpeople to an increase in wages it has become 
almost impossible to lower them. Unemployment is 
regarded as a preferable alternative. | Nowadays 
human reaction has gone even further. Not only must 
wage rates never fall, actually or in real terms, but “ full 
employment,” is demanded. It is certainly possible that the 
community as a whole might prefer the evils of a creeping 
inflation, which (at least at first) harms only those few 
ill-organised to resist politically, to the evil of unemploy- 
ment for a small fraction of the labour force even though 
combined with a stable price level for the remainder. 
Nor, though some trade union leaders might agree that 
the granting of wage claims excessive in relation to 
increases in productivity yields no real benefits to the 
workpeople, does it necessarily follow that such claims 
ought never to be made. For we have here the oid 
question as to which came first, the chicken or the egg. 
Does rising productivity stimulate wage claims ; or do 
wage claims stimulate managements to find improved 
methods of production ? There is undoubtedly some- 
thing to be said for the latter point of view provided wage 
claims are not excessive. 

It follows from the intimate relation between economic 
theories and human reactions to them that it is not 
possible to state positively that one economic policy is the 
right one to pursue and that other policies are undoubtedly 
wrong. Upon examining what appear to be the inevitable 
consequences of pursuing differing policies any man can 
regard one of those policies as preferable to the rest ; and 
anyone making the choice, being human, is rather likely 
to assume that what seems preferable to him must also be 
best for the community as a whole. It is, there- 
fore, because there may be this political context in any 
economic discussion—this element of choice—that we 
must express some discontent with the Cohen report. For 
under its terms of reference there was no need for 
the Council to recommend any particular action 
as better than another or to conclude that it 
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would be preferable to pursue any particular policy. For 
necessarily, when it does so, it descends into the politi- 
eal arena; whereas its purpose should have been 
to look down upon the arena from Olympian heights. 
The Council has been appointed “to keep under 
review changes in prices, productivity and the level of 
incomes.” Under such terms of reference its job, surely, 
is intended to be that of presenting, as impartially as 
men can do so, the facts of past and present history and 
in looking to the future, to present as impartially as 
possible the consequences of taking any one of 
several possible economic actions, without expressing 
preference. For to express a preference is to become 
political. In our view, the Council could have made 
a more significant contribution to public under- 
standing of the issues involved if it had “ summed 
up” the evidence rather than, as in many parts of its 
report it does, pronounce judgment upon it. 


ADMINISTRATION OF THE ROYAL DOCKYARDS 


In a recent leading article in this journal, we gave an 
outline of the reorganisation of the production depart- 
ments of the Admiralty. Sir Barclay Nihill’s committee 
whose recommendations formed the basis for the re- 
organisation has also been investigating the administra- 
tive organisation of the Royal Dockyards. This section 
of the committee’s report has now been completed and 
as the First Lord announced in his statement accompany- 
ing the Navy Estimates, the Admiralty has again accepted 
its recommendations. It has been decided to replace 
the traditional structure based on three professional 
departments working directly under the Admiral Super- 
intendent and each having a considerable degree of 
autonomy in technical matters. A general manager is in 
future to be appointed to each of the home dockyards to 
act under the general direction of the Admiral Super- 
intendent and with full authority for the administration 
and organisation of production work in the dockyard. 
As a general rule, appointment to this office will be made 
from existing professional officers with long experience 
of the Royal Dockyards. Under the general manager, 
the present organisation of professional departments will 
be replaced by a functional and integrated organisation 
each under a manager. These departments will cover 
planning, production, yard services and personnel, the 
manager at the head of each department acting under 
the direction and control of the general manager, subject 
to the appropriate financial authority. 

The Captain of the Dockyard will from now onwards 
be known as “ Naval Assistant and Queen’s Harbour 
Master.” He will be entirely relieved of his production 
work, which will be undertaken by the production manager 
and will be responsible for the mooring and berthing of 
ships and for work which arises in the field of boom defence 
and marine salvage. Yard Service craft which will be 
known as the “ Port Auxiliary Services,” will also be 
under his direction, the general administration of the Port 
Auxiliary Services being one of the duties of the Director- 
General of Dockyards and Fleet Maintenance to be 
appointed in accordance with the Admiralty reorganisa- 
tion. Finally the Admiral Superintendent will have general 
responsibility for the whole dockyard, for the ships that 
come into the dockyard and for the general discipline, 
both of service personnel and civilians, in the dockyard. 
He will also be chairman of the yard industrial and non- 
industrial Whitley Committees and it will be his task to 
see that the yard meets the requirements of the Fleet as 
regards work on ships. With this reorganisation of the 
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dockyards, there is no longer any need for a deputy 
superintendent (industrial)—an appointment which was 
made at Chatham Dockyard two or three years ago as an 
experiment. The experiment however confirms the view 
that the appointment of a general manager would be 
a sound proposition if he were in authority over a functional 
form of organisation. The deputy-superintendent con- 
cerned has in fact now been appointed general manager 
(designate). A steady increase in efficiency and a consi- 
derably higher level of productivity should result from 
this reorganisation and from the introduction of system- 
atic planning of work for the dockyards. Waiting time 
should be greatly reduced and there will be a more even 
flow of work, with all the benefits associated therewith. 


TECHNICALITIES AND BUS ECONOMICS 


A paper read by the director of research of the London 
Transport Executive, Mr. A. T. Wilford, to the economics 
and operations group of the Institute of Petroleum this 
month was entitled “The Fuel Economics of Public 
Road Transport.” The importance of the subject 
is made clear on the first page, where it appears 
that this year London Transport will pay £2,000,000 
for fuel oil, upon which it will pay £4,000,000 in 
fuel tax. Over 13 per cent of total working expenses 
is represented by fuel costs. The most fruitful approach 
to improved fuel efficiency has, apparently, been the 
use of lower viscosity engine oils, and this is a pro- 
cedure that should have a wide application, since 
it will be even more valuable to operators whose 
vehicles burn much of their fuel cruising at light load 
rather than accelerating hard. It is obviously undesirable 
to select the engine oil purely to meet some rarely- 
occurring case of overload or long-sustained full load ; but 
now that molybdenum disulphide, for instance, is available 
in stable forms such as colloidal solutions, it will, no doubt, 
become the practice to select the oil to provide the heat 
dissipation needed in steady running, and allow the 
boundary lubricant to safeguard the engine against any 
occasional oil film failure. 

But more might be done, as is emphasised strikingly 
by the well-supported observation that fuel efficiency 
improves with increasing ambient temperature. This 
seeming contradiction of thermo-dynamic principles 
stems from the fact that operating conditions within the 
engine do not at all closely comply with the ideal. The 
fuel flow, for example, does not alter with air mass flow : 
and the coolant entry temperature is not regulated by the 
desired rate of heat flow from the engine. As for the oil 
temperature, it is so far out of control that we read : 
““The observed increase in consumption during tests 
carried out when rain is falling is no doubt due to splashing 
of water on to the bottom of the engine crankcase, thereby 
cooling the lubricating oil and so leading to a temporary 
increase in engine friction losses.” Such an anomaly 
need not be tolerated—an American oil engine now being 
built in Scotland, for example, has a fuel system incor- 
porating temperature compensation. Lubricant viscosity 
indicators have been seen for long on United States 
diesels, so that there is no essential reason why the 
temperature of the oil should be left exposed to the 
whims of chance. But London Transport cannot expect 
the vehicle builders, even if given a free hand, to make 
suitable modifications. For the improvements of fuel 
consumption sought are in the second place of decimals, 
and can be observed reliably only by a fleet owner. Yet 
we may also wonder why the text-book method of improv- 
ing engine efficiency, compounding the piston engine 
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with a turbo-compressor, has, apparently, been left to 
municipalities in the North and Midlands. Is it, perhaps, 
because higher maintenance costs are believed to out- 
weigh fuel savings ? There is also the loss of 5 per cent 
of fuel incurred in the fluid coupling, which costs roughly 
£40 per year per bus: transmissions exist in which 
hydro-kinetic drive is used only at road speeds near zero, 
and it is not irrelevant to inquire why the transmission 
of the 1930s is still in use. Are more modern drives 
so much less reliable, so much less simple to operate, 
or so much more costly to maintain that a loss of £40 
per bus per year must be tolerated ? 

But if Mr. Wilford’s paper stimulates the reader to ask 
Critical questions about vehicle design it also arouses 
criticism of the prevailing taxation policies of Great 
Britain. The present tax on fuel for road and air vehicles 
is levied on a volumetric basis. Thus, the offer of fuel 
blended from the “comparative abundance of lighter 
distillates ’’ will not be welcomed by operators, as the tax 
per B.Th.U. would rise. Certainly the artificial price 
structure of fuels has rendered the development of new 
engines and the design of new refineries unnecessarily 
speculative. For such tasks take years to come to fruition, 
while alterations of fiscal policy undermining the calcula- 
tions on which they are based may be made almost at any 
time ! But to be critical is one thing ; to devise a less 
defective system of taxation is another. Perhaps the major 
criticism should be directed less at the system than at 
the weight of the taxation. For whatever kind of taxation 
is devised it is likely to have repercussions on the calcula- 
tions of designers and the economics of operation and to 
arouse complaints of inequitability. The lower the level 
of the tax the less serious are the complaints aroused. 


INDUSTRIAL RELATIONS 

Last Monday, the House of Commons debated an 
Opposition motion which expressed “ concern at recent 
increases in local unemployment.” A Government 
amendment, whilst recognising this concern, welcomed 
the Government’s intention “to continue the practical 
steps being taken to deal with pockets of unemployment 
in particular localities.” During his speech moving this 
amendment, the Minister of Labour, Mr. Macleod, 
emphasised that the problems affecting men and women 
in a factory ought to be studied just as carefully as the 
problems which affected raw materials and technical 
processes. Many firms, the Minister said, had excellent 
redundancy policies, but those policies could be effective 
only if from the very beginning the trade unions were 
taken into full co-operation. Only through confidence 
could the right sort of relationship be built. That, 
Mr. Macleod added, was why he had_ issued to 
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industry examples of good employment policies which 
could do a great deal to ensure the success of our industrial 
effort. 

The Minister’s reference, it should be explained, was to 
a booklet entitled Positive Employment Policies, which 
has been sent recently to 15,000 employers in Great 
Britain. It cites some examples of management practices 
which, in the Minister’s considered opinion, are contribut- 
ing to good relations in industry. The hope is that by 
studying the details of these policies industry generally 
will be inspired to take a fresh look at the all important 
matter of “‘ human relations.” The booklet emphasises 
that, from the management’s point of view, an employment 
policy is an integral part of the whole managerial and 
production policy of a firm. The objective, it is remarked, 
must be the creation of a co-operative, responsible and 
efficient working force. To this remark there is added a 
gentle reminder that “ regard must be paid to existing 
agreements and established practices in the industry and 
to the essential role of the trade union.” From the 
employees’ angle, the booklet says, the policy must provide 
not only fair conditions of employment, but satisfaction 
on the job, opportunities for advancement and reasonable 
security. The Minister himself sums it up quite neatly in a 
foreword to the booklet by commenting that industrial 
efficiency has always depended as much upon human 
factors as upon mechanical and technical resources ; 
productivity and adaptability demand the active co- 
operation of employees at all levels. This co-operation is 
best achieved, the Minister believes, where workers 
understand the aims and plans of management and are 
confident that their interests are being safeguarded. These 
are sentiments that already command a large measure of 
agreement throughout industry. Despite the large number 
of working days lost annually in this country on account 
of disagreements, industrial relations are, for the most 
part, better than they used to be. A few weeks ago 
“‘ Industrial Relations” was the subject of a debate in 
the House of Commons. On that occasion there were 
some opposition speakers who seemed to think that the 
situation was deteriorating, and that for such a situation 
the Government must be blamed. The charge can be 
answered, as was pointed out by the Parliamentary Secre- 
tary to the Ministry of Labour, by the fact that in the 
last four months of 1957, following the introduction of 
the latest economic measures, there were fewer days lost 
in strikes than in the comparable period of any year since 
1951. That debate, like last Monday’s, brought out at 
least one fact that is well known, if not always fully 
appreciated. It is that the maintenance of good industrial 
relations is the joint responsibility of employers and 
employed. It is a fact that needs to be kept in mind just 
as much by the unions as by the employers’ associations. 





** LIVERPOOL POLYTECHNIC SOCIETY ”” 


“The usual meeting of this society was held on Monday evening, 
in the Royal Institution, Mr. Maxwell Scott in the chair. Mr. O’Neile 
exhibited and explained a model of an apparatus for communicating 
betwixt the guard and passengers and the engine driver on railway 
trains. It consisted of an iron bar, running longitudinally under each 
carriage, between the bottom of the carriage and the axle-tree, and 
moving freely upon a pin in the centre. One end was made somewhat 
heavier than the other, and rested in a hanging latch attached to the 
end of the carriage. By pulling a string inside of the carriage this 
latch was raised, and the heavy end of the bar thus liberated, the other 
end flew up, striking in its ascent a projecting angle of the next latch, 
liberating another bar, and so on to the end of the train, the last bar 
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setting off an alarum attached to the engine or tender. The 
of the bars afterwards would show the exact carriage from which the 


ition 


alarm had been given, and the apparatus could be set again by the 
guard as fast as he could walk along the train. 


“Mr. Brown considered the invention an excellent one, and very 
simple, as all good things were ; but he thought that many people 
would give an alarm unnecessarily, if it were generally applied. Mr. 
Salt said the same objection would apply to all inventions of the kind. 
The Chairman suggested that the string might be secured by a seal, or 
something of that kind, which would have to be broken before it could 
be used. Mr. Salt asked what the probable cost of the apparatus 
would be. Mr. O’Neile said it might be fitted for about £2 each 
carriage.” 
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Boulton and Watt and the 
Mechanisation of the 
Brewing Industry 


By A. K. BRUCE, M.I.Mech.E., M.A.S.M.E. 


T is recorded that in 1760 there were in London fifty-two 
principal brewhouses, the quantity of beer brewed by them in 
In Johnstone’s London Com- 
mercial Guide and Street Directory for August, 1817, as many as 
ninety-four breweries are listed, a distinction being made between 
brewers of porter and brewers of ale and table beer. 
introduction—towards the end of the eighteenth century—of the 
rotative steam engine, the power required by breweries was supplied 
(in the absence of water-wheel power) by horses, and if we look 
at plans showing the lay-out of breweries in the pre-steam-engine 
era, it will be noted that a substantial fraction of the floor space was 
occupied by stables. All road transport was, of course, horse-drawn 


one year being 975,217 barrels. 
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Prior to the 


and horses harnessed to water-wheels were used for grinding the 


malt, pumping the liquor and other purposes. While the number of 
horses per wheel varied records show that to turn an average brewery 


horse-wheel six horses were required per 
shift, it being estimated that the cost of 
maintaining and feeding each horse amounted 
to about £40 per annum. Considering the 
number of breweries which, existing in Lon- 
don during the last quarter of the eighteenth 
century, depended upon horses as their 
source of motive power, it is not surprising 
that the steam engine should have made a 
strong appeal to brewers and that the success of 
the first rotative steam engine installed in a 
brewery was to prove an extremely influential 
episode in the early history of the Boulton and 
Watt engine. 

In his account—published in 1865—of the 
introduction of the rotative steam engine, 
Samuel Smiles (Lives of Boulton and Watt, 
page 327) states that “ The first engine of the 
kind erected in London was at Goodwyn & 
Co.’s brewery; and the second, still working, 
though in an altered form, at the Messrs. 
Whitbreads. These were shortly followed by 
other engines of the same description, until 
there was scarcely a brewery in London that 
was not supplied with one.” In a footnote 
on page 335, Smiles goes on to relate how 
“ The parallel motion was first put in practice 
in the engine erected for Mr. Whitbread, 
Watt informing Boulton (October 27, 1785) 
that ‘the parallel motion of Whitbreads 
answers admirably.’” The issue becomes 
confused on page 353, where Smiles describes 
the engine for the Albion Mills, Southwark, 
as “ the first rotative with a parallel motion 
erected in London.” Actually, the first of 
the Albion Mill engines was not started up 
until early in 1786. It is to be remembered, 
moreover, that during 1782 Watt—strongly 
pressed by Boulton—was busy with develop- 
ment work on the rotative engine. Writing 
to Boulton in October, 1782, he states that 
““ These rotatives have taken up all my time 
and attention for months, so that I can 
scarcely say that I have done anything which 
can be called business.” 

Before the end of 1782 Watt had, however, 
tested some of his schemes on an existing 
engine at Soho, with which he operated a 
tilt-hammer and a corn-mill. “ There is now 
no doubt (he writes to Boulton) that 
fire-engines will drive mills” and the first 
rotative engine built by Boulton and Watt 
to a customer's order appears to have been 
started up on April 27, 1783, at the Bradley 
(Shropshire) Ironworks of John Wilkinson, 
where it was used for working a tilt-hammer. 
Long afterwards, when writing (September, 


1809) his memoir on Matthew Boulton, Watt 
remarks as follows: 

“I think it was in 1782 that I obtained a 
patent for the rotative engines which with 
their subsequent improvements have been of 
so much service to the manufactures of this 
country. The first in London was erected 
for Messrs. Goodwyn & Co., Brewers, which 
was followed by Mr. Whitbread and others.” 

This passage in the memoir makes it clear 
that the engines supplied ffirst to 
Goodwyn and Co. and then to Mr. Whitbread 
were indeed the earliest of Watt’s rotative 
engines erected in London. Following them 
came, among others, the much-publicised 
engines for the Albion Mills, Southwark, the 
first of which appears to have been started on 
February 15, 1786, though Dickinson states 
that “* it was some weeks later before it worked 
under load.” While there can be no doubt 
about the sites on which were erected the first 
two rotative engines installed by Boulton and 
Watt in the London area, it is equally clear 
that these particular engines were single- 
acting and that at all events the first of them 
was not fitted, at the outset, with the parallel 
motion. Watt’s patent (No. 1432) for the 
parallel motion was applied for on April 28, 
1784, the specification being enrolled on 
August 25, and Watt has related how “ the 
invention was made in the latter end of 1783 ” 
(Appendix to Robison on Steam and Steam- 
Engines). It was not until June 30, 1784, 
that Watt, in a letter to Boulton, states that 
he has “‘ Started a new hare. I have got a 
glimpse of a method of causing a piston-rod 
to move up and down perpendicularly, by 
only fixing it to a piece of iron upon the beam 
without chains, or perpendicular guides, or 
untowardly friction, arch-heads, or other 
pieces of clumsiness . I have only tried 
it in a slight model yet, so cannot build upon 
it, though I think it a very probable thing to 
succeed, and one of the most ingenious simple 
pieces of mechanism I have contrived, but I 
beg nothing may be said on it till I specify.” 
Nearly four months later (on October 21, 
1784) he writes that “The new central 
perpendicular motion answers beyond expec- 
tation, and does not make the shadow of a 
noise.” Consideration of these statements 
by Watt make it clear that the parallel motion 
cannot have been fitted on Goodwyn’s engine 
when it was first put to work in East Smith- 
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This bronze group on a stone pedestal was recently unveiled in Birmingham as a 
memorial to Matthew Boulton, James Watt and William Murdoch 


field. Smiles does not mention having 
examined the details given in the Boulton and 
Watt Engine Book, from which it can certainly 
be inferred that the engine built for Good- 
wyn’s was not so fitted, the entry relating to 
this particular contract being marked: “(Chain 
Beam) ” with the sign “‘ ? ”’ above each of the 
two words. Moreover, this engine is stated 
to have been changed to double-acting in 
1788, when the parallel motion would be 
fitted. From Boulton and Watt’s Engine 
Book (sheets relating to engines with sun and 
planet gear supplied to customers in the 
County of Middlesex) we learn that the formal 
contract was entered into with “ Hy Good- 
wyn, St. Botolph Aldgate, Brewery in the 
parish of Saint Botolph, Aldgate,” the 
cylinder size being 15in by 4ft Oin, the book 
entry stating that the cylinder bore was 
increased to 16in in 1788. Instructions to 
put the engine in hand were issued by Henry 
Goodwyn (after consultation with his part- 
ners) on April 17, 1784, it being on record 
that earlier in the year he had made a visit of 
inspection to Birmingham. The customer 
strongly urged the need for quick delivery 
and it appears that Boulton and Watt made 
every effortjto expedite completion, since the 
engine was erected and ready for work in 
August, 1784, 

The earliest date on the drawings relating 
to this engine is May, 1784, it being of interest 
to note that at about the time they made their 
contract with Henry Goodwyn, Boulton and 
Watt also contracted with Henry Coates and 
John Jarratt of Kingston-upon-Hull (Scul- 
cotes Oil Mill) for the supply of an engine 
1Sin by 4ft Oin, 7 h.p., 25 strokes. Since 
May, 1784, is again the earliest date on the 
drawings, it is reasonable to assume that the 
Goodwyn engine and the engine for Coates 
and Jarratt, being of the same size and date 
and fitted with sun and planet gear, would be 
made from the same drawings. Also to be 
noted is the fact that on the Soho Engine 
Book record relating to the engine for Coates 
and Jarratt there are the following anno- 
tations: 

“Rack on piston rod.” “One of the 
Soho Tilt engine cylinder(s) used. ” 

Consideration of these particulars suggests 
that at the time the engines for Goodwyn 
(Red Lion brewery), Whitbread (Chiswell 
Street brewery) and Coates and Jarratt (Scul- 
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cotes) were ordered, Watt was still engaged in 
testing alternative methods for connecting the 
piston-rod to the beam. (See details in 
patent No. 1432.) We know that at least 
four of the rotative engines (sun and planet 
gear) supplied to John Wilkinson for his Old 
Furnace Forge, Bradley, Staffordshire, had 
the “ chain-on-beam ” connection, the earliest 
date on the drawings of the first of these 
engines being July, 1782. One of the engines 
thus equipped had a cylinder 42in by 6ft Oin, 
the sun and planet wheels being 48in and 
24in diameter respectively. The rotative 
engines supplied in 1784 to Richard Reynolds 
and Co., of Horse Hays Forge, Shropshire, 
were also fitted with beam chains, the date on 
the earliest drawings being May, 1784. 
These Horse Hays Forge engines (or at least 
one of them) were 26in by 6ft Oin. We 
read also of a Watt sun and planet engine 
22in by 4ft Oin which, supplied to Josiah 
Wedgwood in 1784, had “single link on 
piston rod.” Whatever may have been the 
exact details of the connection between the 
piston-rod and the beam, the engine at 
Goodwyn’s brewery appears to have given 
satisfactory operation from the outset and 
we know that Watt was very pleased with it. 
Smiles quotes a letter in which Watt states 
how the engine “* performed wonderful well— 
not the smallest leak and scarce any noise. 
. .. The working gear and joints are the 
best I ever saw.” 

The site upon which was erected the first 
rotative steam engine supplied by Boulton 
and Watt to a customer in London is clearly 
shown on Horwood’s plan of London dated 
May 24, 1799. From this plan it will be seen 
that “‘ Goodwyn, Skinner and Thornton’s 
Brewhouse ” stood in Lower East Smithfield, 
within the angle formed by the thoroughfares 
marked “ Burr Street ” and “ St. Catherines.” 
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In Holden’s Directory for 1802-1804 (third 
edition) the title is again ““ Goodwyn, Skinner 
and Thornton ” and the address Lower East 
Smithfield. In the edition (the third) of 
Horwood’s Plan published by W. Faden 
during 1813 the site is marked “ Red Lion 
Brewery,” and we read that there was a 
brewhouse here as far back as the early part 
of the sixteenth century. The brewing in- 
dustry persisted at this site until shortly 
before 1939, when the demolition of the Red 
Lion brewery made way for the erection of 
the blocks of London County Council flats 
(Stephen and Matilda House) which now 
stand in the angle formed by Thomas More 
Street and St. Katharine’s Way, Stepney. 
References to the brewery are found in 
early issues of Kent’s Directory and the Post 
Office London Directory, under the names 
“Goodwin and Co.” and “* Henry Goodwyn 
and Co.,” the address being 21, Lower East 
Smithfield. In the Post Office London Direc- 
tory for 1825, however, the name Goodwyn 
is not mentioned and there appears the name 
and address “‘ Hoare and Co., Brewers, 21, 
Lower East Smithfield.” In Kent’s London 
Directory for 1826 the entry ““ Goodwin and 
Co., brewers, 25, Lower East Smithfield ” is 
found along with an entry “ Hoare and Co., 
brewers, 20, Lower East Smithfield.” There- 
after, the directories do not appear to contain 
any further mention of the name Goodwyn 
(or Goodwin). Hoare and Co. continued 
at the Red Lion brewery until the business 
was acquired by Charrington and Co. 
in or about 1918. The present writer has 
not been able to obtain any information as 
to the history of the Boulton and Watt 
engine at Red Lion brewery after its setting to 
work and it would indeed be interesting to 
know just what became of a machine which, 
had it survived, must have formed a notable 
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addition to British technological relics. 

While the first Boulton and Watt rotative 
engine delivered to the London area was 
certainly the 15in by 4ft Oin engine supplied 
to the order of Messrs. Goodwyn, Skinner 
and Thornton and installed at their Red Lion 
brewery in Lower East Smithfield, this in- 
stallation was very quickly followed by 
another of considerably larger size ordered 
for Whitbread’s brewery, Chiswell Street. 
The date of the formal contract was July 1, 
1784, the actual indenture—or “ parchment ” 
—being preserved in the Boulton and Watt 
Collection at the Birmingham Public Library. 
The Engine Book entry shows the original 
cylinder size to have been 24in by 6ft Oin 
and the date on the earliest drawing June, 
1784. The customer was: 

‘“* Samuel Whitbread of the Parish of Saint 
Luke, Brewery situated in Chiswell Street, in 
the Parish of Saint Luke (Chain Beam) 
Payment £63 annually by half yearly pay- 
ments. Made 25” in March 1814.” 

The words “ Chain Beam” in the above 
entry (as in the entry relating to the engine 
for Goodwyn) appear to indicate that at the 
outset the use of the parallel motion had not 
been contemplated. As for the sentence: 
““ Made 25” in March 1814” this must refer 
to a change in the bore of the cylinder. The 
Engine Book entry also contains (between 
brackets) the words: Safety Valv. It has 
been mentioned above that the engine for 
Red Lion brewery was ordered by Henry 
Goodwyn on April 17, 1784, and we read 
that on May 25 of the same year Jacob 
Yallowley, one of Samuel Whitbread’s senior 
ra wrote to James Watt as follows: 

** Sir, 

I wrote to you 22nd. Inst. since which we 
are informed by Mr. Goodwyn that he saw 
two engines at work at your house at B’ham. 
Mr. Whitbread requests the favour of you to 
say by a line pr. Posts return whether or not 
they are still up, and in use, if they are one of 
us will come and see them immediately. 

I am Sir, 
Your most humble servt. 
J. Yallowley.” 

No time was lost in examining the engine 
and in obtaining information as to the esti- 
mated consumption of fuel when performing 
an amount of work equal to that accomplished 
by ten horses. In naming ten horses, the 
cautious customer was providing a large 
margin in power, since we are told that the 
Chiswell Street horse-wheel could be turned 
at the required speed by the efforts of six 
horses. Since it is on record that the engine 
for Whitbread’s brewery was delivered during 
the summer of 1785, also, that on October 27 
of the same year Watt wrote to Boulton 
informing him that “ the parallel motion of 
Whitbread’s answers admirably,” it may be 
assumed that the cylinder casting was prob- 
ably ready at Wilkinson’s foundry before the 
formal order was placed and it seems likely 
that an informal instruction to put the work 
in hand may have been given before the date 
of the “ parehment ” order. 

This engine having been erected prior to 
the setting up, in 1795, of Boulton and Watt’s 
Soho foundry, the parts (including the 
cylinder cast and machined by Wilkinson) 
would be collected from various manufac- 
turers, assembled at Chiswell Street and 
erected there to drawings and instructions 
provided by Watt, though certain items 
(including, doubtless, the components for 
the sun and planet gear and for the parallel 
motion) may likely have been supplied from 
Boulton’s Soho manufactory. To those who 
have had experience of the inordinate delay 
which can take place in the execution of 
engine orders, it may be matter for surprise 
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that within ten years from the date of delivery 
of the first engine built by them to a cus- 
tomer’s order, Boulton and Watt were able 
not only to quote quick deliveries but to keep 
faith with their promises. It is true, of 
course, that apart from a cylinder, nozzles, 
valves, pipework and other metal components 
normally assembled at the site, the engine 
consisted of a timber framework with rocking 
beam, &c., the engine-house walls being 
virtually part of the engine structure. We 
know that particular care was taken in the 
preparation of the site for the Chiswell Street 
engine, preparations supervised by John 
Rennie who dealt with the millwrighting and 
to whose control of the arrangements may 
likely be attributed the smoothness with 
which the change-over from horses to steam 
appears to have been effected. We read that 
the toothed wheel on the engine shaft was 
over 9ft in diameter and meshed with teeth 
on a horse-wheel 21ft 6in diameter this 
horse-wheel being driven at a speed of 
44r.p.m. in order to operate the malt 
grinding stones at the correct milling speed 
of 98 r.p.m. 

Considerable alterations were made on the 
engine in 1795 when it was converted from 
single-acting to double-acting, this involving 
a partial reconstruction. There had, more- 
over, been some severe breakages on another 
engine, breakages which must have greatly 
disturbed Watt, since in a letter addressed to 
Boulton on March 22, 1786, he includes the 
following significant sentence: “As far as 
human foresight can extend we should not 
expose ourselves to such accidents if can be 
prevented.” This and other experiences 
doubtless accounted for the replacement, on 
Whitbread’s engine, of the original wooden 
beam by a cast-iron beam 20ft long and the 
fitting of an iron connecting-rod I8ft long. 
At the same time a diagonal cast-iron strut 
was added to stiffen the wooden framing, the 
original segmental cast-iron flywheel (16ft in 
diameter) being retained. The drawing re- 
produced herewith shows the engine as thus 
reconstructed in 1795 and it is probable that 
the parts required for the reconstruction 
would be among the early deliveries from 
the then newly-inaugurated Soho foundry. 
It will be noted that the accessories include a 
centrifugal governor. This could not have 
been fitted at the outset, since it was not until 
late in 1788 that the centrifugal governor was 
first used on a Boulton and Watt engine, 
this being the so-called “ Lap” engine now 
preserved at the Science Museum, Kensing- 
ton. A further modification on Whitbread’s 
engine was made in March, 1814, when the 
cylinder bore was increased from 24in to 2Sin. 
According to some notes made by Mr. Owen 
Blacket and printed in the Australian Technical 
Journal of Science, Art and Technology, Vol. 1, 
No. I, February 27, 1897, the teeth on the 
“sun ” wheel of the sun and planet motion 
gave way several times as they were of wood; 
“these were replaced by brass teeth which 
are now in the wheel and stood their work 
very well, when the engine has been worked 
of late years as a ‘ stand-by” engine when 
the other engine in the brewery required 
repair. It will be noticed that the valve 
motion is distinctly a ‘ tappet ’ motion, with 
catches that are let off, for opening some 
valves, by the very small portion of the stroke 
of the engine, there being a small set-screw 
which is so set as just to detach the latch at 
the end of the stroke. The balance-weights 
to the valves work in pots of water, having 
a hole in the side of the pot, just softening 
the blow, er acting to some extent as 
‘cataracts.’ There are no eccentrics to the 
engine, though all the later Boulton and Watt 
engines hadthem. The cylinder is not steam- 
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jacketted like more modern Boulton and 
Watt engines, but is well lagged with wood.” 

On the performance of this engine there is 
reproduced in a history of the Brewery pub- 
lished during 1951 by Whitbread and Co., 

Ltd., the text of a letter written, at the 
time the engine was installed, by Joseph 
Delafield, one of the brewers at Chiswell 
Street: 

“ Last summer we set up a steam engine 
for the purpose of grinding our malt, and we 
also raise our liquor with it. It is built in 
the place where the millhouses used to stand 
with the malt loft over them... 

“ Our wheel, you may remember, required 
six horses to turn it, but we ordered our engine 
the power of ten, and the work it does we 
think is equal to fourteen horses, for we grind 
with all our four mills about 40 qrs. an hour, 
besides raising the liquor. We began this 
season’s work with it, and have now ground 
about 28,000 qrs. without accident or 
interruption. Its great uses and advantages 
give us all great satisfaction and are daily 
pointed out afresh to us. 

“We put aside now by it full 24 horses, 
which to keep up and feed did not cost less 
per annum than £40 a head. The expense 
of erection was about £1000. It consumes 
only a bushel of coals an hour.” 

It is interesting to note Delafield’s state- 
ment as to the number of horses “‘ put aside ” 
by the Watt steam engine. Muirhead, com- 
menting with regard to the evolution of 
methods of computing engine output on the 
basis of horsepower, remarks how Savery, 
writing in 1702, shows that an engine is 
capable of doing the work not only of as 
many horses as could at any one time produce 
an equal effect, but of as many as would have 
to be kept in order to produce the same effect 
constantly. “So that an engine,” says he, 
“which will raise as much water as two 
horses, working together at one time in such 
a work, can do, and for which there must be 
constantly kept ten or twelve horses for 
doing the same, then I say, such an engine 
will do the work or labour of ten or twelve 
horses.” 

About two years after the starting-up of 
the engine at Whitbread’s brewery, King 
George III and Queen Charlotte, accom- 
panied by three Princesses, visited Chiswell 
Street and were received at the door of the 
brewery by Mr. Whitbread and his daughter. 
A plaque on the existing eighteenth-century 
dwelling-house commemorates the visit 
(May 24, 1787), and while contemporary 
newspaper reports do not appear to mention 
the presence, on this occasion, of James Watt, 
it seems extremely probable that he would be 
among those in attendance. As a somewhat 
amusing coincidence it can be related how on 
May 16, 1787, when those delegates to the 
Philadelphia Constitutional Convention who 
had then arrived at Philadelphia dined with 
Benjamin Franklin (then in his eighty-second 
year), the philosopher broached, for the 
occasion, a cask of porter which he had 
received from an English friend. The name 
of the brewer of this porter is not mentioned 
but it could easily have been Whitbread’s, 
Statistics showing how during 1787 the 
brewery in Chiswell Street produced 150,280 
barrels of porter, this being the largest output 
reached by any of the London brewers. We 

may therefore smile (as Franklin would surely 
have smiled) at the thought that just eight 
days before the delegates to the Constitutional 
Convention were to pledge each others health 
in English-brewed porter, King George III 
had paid a ceremonial visit to Whitbread’s 
brewery in Chiswell Street and examined the 
Watt steam engine and other equipment 
installed there. We know, moreover, that 
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the subject of steam engines was referred to in 
some detail by George III—who had a re- 
markable memory—during his conversation 
with Watt at Windsor in June, 1790. Chis- 
well Street must surely have been familiar 
ground to Watt who, as has been mentioned 
above, was in close touch with the final 
adjustments on the engine when put to work 
in 1785. He had also been consulted by 
Mr. Whitbread on other matters connected 
with brewery mechanisation. 

It remains to be related how, shortly before 
the Chiswell Street engine was removed—in 
1887—to make room for a more powerful 
and more economical unit, the late Mr. T. H. 
Houghton, M.L.C.E., M.I.E. Australia 
(then acting as resident engineer at Whit- 
bread’s brewery) saw it in operation under 
steam. Not so well known as it ought to be 
is the fact that the historic steam engine 
remains in existence to this day, having 
been presented by Whitbread and Co., Ltd., 
to the Government of New South Wales, 
Australia. The decision thus to dispose of 
the engine appears to have been largely due to 
representations made by Professor Liversidge 
F.R.S. (Emeritus Professor of Chemistry 
in the University of Sydney) and to Mr. 
E. A. Cowper, M.I.C.E., who had been 
consulting engineer to Whitbread and 
Co. If we would see the earliest surviving 
example of a Boulton and Watt rotative 
steam engine we must, therefore, go to the 
Museum of Applied Arts and Sciences at 
Sydney, New South Wales, where exhibited 
in a place of honour stands Whitbread’s 
engine. The present writer examined the 
engine during January, 1956, when everything 
appeared to be in good condition, provision 
being made for setting the engine in motion 
by means of an electric motor. 

The epoch-making rotative engines built 
for the Red Lion brewery and for Whitbread’s 
brewery were followed, before the end of the 
eighteenth-century, by a considerable number 
of engines ordered by power users in London. 
Among them were the two large engines 
(34in by 8ft Oin) at Albion Mill, Southwark, 
which—due to a disastrous fire in 1791—had 
a short though influential life. A very suc- 
cessful installation was at the factory of John 
Maud “ Chemist and Refiner ” (subsequently 
Atkinson’s Chemical Works), 66, Aldersgate 
Street, in the parish of St. Botolph, Alders- 
gate. This engine—ordered on July 1, 1797 
—was l6in by 4ft Oin, double-acting, with 
sun and planet gear, centrifugal governor and 
wooden beam and framing. The cylinder was 
changed in 1806, when the bore was increased 
to 19-25in. Included with the original in- 
stallation was a built-up cast-iron flywheel 
12ft Oin diameter. The site of John Maud’s 
chemical works lies on the east side of Alders- 
gate Street south of the intersection with 
Barbican, where the engine was working until 
1885. It is now preserved in the Science 
Museum at South Kensington. Examination 
of the Boulton and Watt Engine Book shows 
how popular was the I6in by 4ft Oin engine 
as installed in Aldersgate Street. One month 
before the engine for John Maud was ordered, 
an engine of the same cylinder size and cer- 
tainly made from the same drawings was 
ordered for John Charrington and Co.’s 
brewery at Mile End in the parish of St. 
Dunstan, Stepney. On February 1, 1799, 
another engine, 16in by 4ft Oin, was ordered 
by Messrs. Sutton, Keen and Smith for their 
** blue and mustard ” manufactory at Garlick 
Hill, London. In 1790 Boulton and Watt 
supplied an engine I6in by 4ft Oin to John 
Stephenson, St. Giles brewery, London, which 
establishment was acquired during 1809 by 
Mr. Henry Meux (see THE ENGINEER, Nov. 11, 
1955, page 683). Also in 1790 an engine 
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19in by 4ft Oin was supplied to Richard 
Arkwright for a cotton mill in Nottingham. 
In 1792 Gideon Combrune ordered an engine 
I14in by 4ft Oin for his brewery in Golden 
Lane, London. All these engines were of 
double-acting rotative type with parallel 
motion, sun and planet gear and centrifugal 
governors. They marked the emergence of 
the Boulton and Watt rotative steam engine 
as an established prime mover and confirmed 
the singular courage and prescience implicit 
in that letter addressed by Matthew Boulton 
to James Watt on February 24, 1776: 

“Pray tell Mr. Wilkinson to get a dozen 
cylinders cast and bored, from 12 to 50 inches 
diameter, and as many condensers of suitable 
sizes. The latter must be sent here, as we 
will keep them ready fitted up, and then an 
engine can be turned out of hand in two or 
three weeks.” 

Also to be remembered is the sagacity of 
Watt as instanced in the words which he 
addressed to Samuel Ewer, Jr., at a time 
when an increase of steam pressure was being 
strongly urged: 

“Tt cannot be done without rendering the 
machine more complicated than we wish: 
and simplicity is a most essential point in 
mechanics. There are other contrivances 
known to us which would increase the effect 
in an inferior degree . . . but they are all 
attended with peculiar inconveniences which 
forbid their use until the illiterate and 
obstinate people who are intrusted with the 
care of the engines become more intelligent 
and better acquainted with the machine.” 

If there is any one factor which may be 
regarded as having been most influential in 
the engineering history of the last quarter of 
the eighteenth century, it was the blending 
of the courage and enthusiasm of Matthew 
Boulton with the intuition and sagacity of 
James Watt. A memorial recently unveiled 
in Birmingham commemorates Boulton, Watt 
and Murdoch who are depicted in a bronze 
group on a stone pedestal inscribed only 
with their names and dates. Looking at this 
most impressive monument one realises with 
what skill and insight the sculptor has 
conferred on the figures visual hints which 
suggest their individual characteristics. It 
was these characteristics which entitle the 
three men to be regarded as the most 
illustrious team in engineering history. The 
monument is finely shown in the photograph 
reproduced herewith. 

Acknowledgment is made of the courtesy 
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permission to reproduce the photograph 
of the famous Boulton and Watt engine 
and to make extracts from certain of its 
publications, notably Whitbreads Brewery, 
published in 1951. For the photograph 
showing the monument recently erected (in 
Birmingham) to the memory of Boulton, 
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Watt and Murdoch the author is indebted to 
Mr. J. E. Belliss, of Birmingham. Mention 
must also be made of the courtesy of the 
Director of the Science Museum, South 
Kensington, in making available for reference 
a photostat copy of the Boulton and Watt 
Engine Book. 


Axial Flow Pump-Turbine in a 
Teaching Laboratory 


By J. R. D. FRANCIS, Assoc.I.C.E. 


HE fluid mechanics course in engineering 

departments of universities and tech- 
nical colleges often includes laboratory 
experiments on a centrifugal pump and on a 
water turbine. The power and efficiency 
characteristic curves are usually obtained for 
each machine and presented in separate 
reports. Since the two machines are super- 
ficially rather different in detail, students often 
fail to realise the essential similarities of all 
‘“*rotodynamic”’ hydraulic machinery. It 
would be in many respects preferable to have 
one machine which could be changed at will 
to be used either as a pump or a turbine. 
One small and com- 
pact machine which 
has proved §satisfac- 
tory in this respect 
is the ‘ Royston” 
circulator, made by 
Chas. P. Kinnell and 
Co.Ltd., of Southwark, 
London, S.E.1. This is 
a simple brass pro- 
peller mounted in a 
bend of a pipe and 
driven electrically (Fig. 
1). It is made in two 
sizes, for 4in and Sin 
pipes, respectively, and 
was intended for cir- 
culating hot water in 
heating installations. 
A Sin size machine, 
which was kindly pre- 
sented by Mr. J. 
Lindsay Kinnell, is 
now installed in the 
Hawksley Hydraulic 
Laboratory at Imperial 























the manner shown in the diagram (Fig. 2). 
Water is supplied from the laboratory main 
system to a constant level tank, from which 
a bell-mouthed pipe leads to the circulator. 
The water then is led vertically downwards 
some 20ft, the tail-pipe being immersed in a 
sump. A valve is situated just downstream 
of the machine and the flow in the system is 
controlled by it. The machine is driven by a 
2 h.p. d.c. motor and the input power is 
measured by an ammeter in the armature 
circuit : when the machine acts as a turbine, 
the output power is absorbed by a friction 
brake on a flywheel mounted on the motor 










































of Whitbread and Co., Ltd., in granting College, London, in Fig. 1—The “ Royston ’’ circulator 
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Fig. 2—Arrangement of Sin circulator 





Fig. 3—Typical results 
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shaft. The discharge Q through the pipe is 
’ determined by measuring the water velocity 
head with a water manometer connected 
between the tank and a tapping near the bell- 
mouthed entry to the pipe. The pressure 
difference across the machine H is measured 
by a mercury manometer connected between 
tapping points at the inlet and outlet flanges. 

For every opening of the valve, the machine 
can be made to run as a turbine at a variety 
of speeds by adjusting the brake, or as a 
pump by adjusting the electrical input to the 
motor. In all cases the direction of rotation 
and the direction of flow is the same ; the 
pump is pumping “ down-hill,” but against 
a partly-shut valve. For each speed N, the 
discharge Q, head generated H, and efficiency 
n are calculated, and the unit discharge 
Q/N and unit head H/N* derived. It is 
convenient to call H positive when the 
machine is acting as a pump, with the down- 
stream pressure higher than the upstream, 
and H negative when acting as a turbine. 

It should also be noted that the definitions 
of the efficiency are different in the two cases, 
since as a pump »,=water h.p. output/ 
mechanical h.p. input, while as a turbine 
™%=mechanical h.p. output/water h.p. input. 
When H has just reversed from positive to 
negative, there is insufficient power being 
generated by the turbine to overcome fric- 
tion ; to make the machine rotate at all, 
mechanical power must be applied. Thus, 
in this range, and when treating the machine 
as a turbine, % is negative because power is 
being given to the machine, while treating it 
as a pump 7p is also negative, because H is 
negative ; the two efficiencies differ, how- 
ever, in numerical value, one being the reci- 
procal of the other. 

The typical results are shown in the graph 
(Fig. 3). The head-discharge performance 
curve, H/N? against Q/N, is continuous 
throughout the whole range, showing there 
is no sudden change in the hydraulic con- 
ditions as the machine changes from a pump 
to a turbine. The efficiency curve of % 
shows the customary maximum, going nega- 
tive at Q/N=0-81x10~ as has just been 
described, and becoming minus infinity when 
the machine just produces enough power to 
rotate itself without additional mechanical 
power at about Q/N=1-23x10-. At this 
point %=0 so that in the zone 0-81 x 10-* 
<@Q/N<1-23 x 10-° every observation gives 
rise to two efficiency points, one for np, the 
other for 7, both negative and one being the 
reciprocal of the other. When % becomes 
positive and the machine develops useful 
work, the efficiency becomes asymptotic to 
m=12 per cent as far as the experiments 
were possible with the arrangement described. 
This maximum of only 12 per cent is low 
compared with the maximum of 57 per cent 
for 4». The difference is attributable to the 
absence of stationary guide vanes at the 
entry of the turbine to give swirl to the water, 
Without guide vanes, the absolute velocity of 
the water on leaving the rotor has a high 
swirl velocity whose kinetic energy is degraded 
to heat by turbulence in the pipe, thus 
causing a low overall efficiency. In the 
machine at Imperial College straight guide 
vanes have been fitted into the entry pipe 
just upstream of the propeller, and they are 
adjustable to give swirl velocities up to an 
angie of 30 deg. from the axial direction. 
With this maximum swirl, the performance of 
the turbine is improved considerably, the 
efficiency % rising to a maximum of 23 per 
cent (see Fig. 3 again). Swirl velocities at 
greater angles to the axis, as normally used 
in large propeller turbines, cannot be 
satisfactorily imparted to the water unless 
curved guide vanes are used ; but such vanes 
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cannot be turned so that the entry flow is 
truly axial when the machine is used as a pump. 
Moreover, the straight vanes can be turned 
to give swirl in the opposite direction if 
required. 

As well as exploring the effect of inlet 
swirl, the basic experiment just described can 
be easily expanded for final year students who 
may occupy several laboratory periods on the 
one machine. It is easy to change the rotor 
for another with the same blade angles but 
with a smaller radial clearance between blade 
tips and the walls of the pipe, thus improving 
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both y, and % ; or to change for a rotor of 
which the blade surfaces have been polished, 
so decreasing their frictional resistance and 
again improving the efficiency. 

The installation in Fig. 2 could be modified 
if the machine were to be placed in another 
laboratory. For example, the open tank 
might be dispensed with and the pump- 
turbine put into a closed pipe circuit, which 
is powered by another pump. Such an 
arrangement would be economical of space, 
— only the pump-turbine need be at floor 
evel. 


Application of Gamma Radiography 
to Concrete 


By J. A. FORRESTER, B.Sc.* 


The use of y-radiography as a non-destructive and relatively inexpensive method 

of testing certain properties of cement products in the concrete and cast stone 

industry and in the concrete research laboratory is discussed. Radiographs 

showing the location and condition of steel reinforcement and the condition of 

concrete are described, and a technique for studying the effect of vibration on the 
movement of aggregate is demonstrated. 


HE scope of industrial radiography has 

widened immensely in the past few years. 
This is due in part to the increased avail- 
ability of inexpensive y-ray sources, products 
of the atomic energy programme. Radio- 
graphy is now being applied to an increasing 
extent in the production of metal castings and 
to the inspection of welds ; but, in the field 
of cement products, very little use has been 
made of this non-destructive method of 
testing. 

Mullins and Pearson? have made use of 
X-rays for examining concrete to show 
variation in density and to locate reinforcing 
bars, but the high initial cost and immobility 
of X-ray equipment is a disadvantage in site 
examination. The successful use of a cobalt- 
60 source to locate reinforcing bars has been 
described,? and Fackler, in an appendix to 
his note on y-ray tests on concrete® gives 
reproductions of various y-radiographs show- 
ing the displacement of artificial aggregate 
in concrete after vibration. 

The object of this article is to indicate the 
possibilities of using y-radiography in the 
examination of concrete and cement products 
and to show how radiographs illustrate 
certain features of concrete. The interpreta- 
tion of the cause and effect of these features 
is not entered into here, although the results 
of radiography have been used by other 
workers at Wexham. 

It is proposed to show that honeycombing, 
cracking and injections of grout in concrete 
can be studied and that observations can be 
made on reinforcement to ascertain its 
position, condition, type and size. The 
movement of aggregate under vibration has 
been observed in a superficial way to outline 
a procedure which can be followed for 
studies on vibrational effects. Illustrations of 
these phenomena, and of the apparatus used, 
are grouped on the two art plates accom- 
panying this article. 


PRINCIPLES OF GAMMA RADIOGRAPHY 


All materials will attenuate y-rays by an 
amount almost proportional to their density 
and thickness. When radiation of intensity 
J, passes through a thickness ¢ of material 
whose coefficient of absorption is u, then the 
intensity of transmitted radiation J (which 
can be detected by its action on photographic 
film) is shown by the relation J=/,e. 


* Cement and Concrete Association, Wexham. 





The absorption coefficient is a character- 
istic property of an element arising from two 
principal interactions of y-rays with its 
atoms. In one form of interaction the rays 
give up all their energy to an orbital electron 
which is expelled. This is called the photo- 
electric effect. The other form of interaction, 
called the Compton scattering effect, occurs 
when the y-ray photons impinge on the 
peripheral electrons of the atom and undergo 
energy losses in becoming transformed to 
photons of greater wavelength. These latter 
photons are scattered at an angle to the path 
of the original y-rays. In the interaction of 
y-rays of the energies generated by cobalt-60 
with elements such as those comprising con- 
crete the Compton effect predominates. 

Assuming that the absorption by steel and 
concrete of y-rays arising from a cobalt-60 
source is in proportion to their respective 
densities, then the intensity of radiation 
which emerges from a 6in reinforced concrete 
slab, and which has passed transversely 
through an embedded gin diameter steel bar, 
can be shown to be only 16 per cent of that 
emerging when the rays pass solely through 
6in of concrete. 

Lead intensifying screens of 0-Olin thick- 
ness placed in front of and behind the film 
during exposure to cobalt-60 y-rays will 
nearly double the effect of the rays. These 
screens have two functions : first and fore- 
most they reduce the proportion of scattered 
radiation reaching the film, thereby increasing 
the contrast and radiographic sensitivity. 
Secondly, they provide some intensification, 
due to a 10 per cent photoelectric effect. 

The X-ray films used are coated with 
emulsion on both sides and vary in speed with 
the fineness of the grain. Exposure curves for 
various densities of film can be constructed 
using a concrete wedge, a standard speed film 
and a given source, at Ift source-to-film 
distance. These relate exposures to thick- 
ness of concrete and enable time of exposure 
to be calculated. 

Five y-ray sources are commercially avail- 
able for industrial radiography, as listed in 
the table. The first four of these can be 
obtained from the Atomic Energy Research 
Establishment, Isotope Division, Harwell, 
Berks,‘ and cesium-137 from the Radio 
Chemical Centre, Amersham, Bucks, 

The emission of y-rays from such sources 
compares with that from X-ray sets as 
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Exposure in Curie hours at | foot 
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Concrete Thickness — inches 


Fig. 1 (above left)—Curves for 

calculating exposure times for 

gamma _ radiography of concrete, 

using Co prepared from a 

1:2:4:0-6 concrete wedge. The 

film was developed for five minutes in ID — 19 at 68 deg. Fah. (20 deg. Cent.). The heterogeneity of the concrete produces a spread of results for each 
film density which covers the small difference in film speed of Kodirex and Ilford Industrial G., the two standard films used. Fig. 2 (above right) 
—Typical arrangement for radiographing a prestressed concrete beam. The source holder is shown on the left and the film cassette is held on 
the opposite side of the beam in line with the gamma rays emerging from the front of the source holder. Lead markers on the film side of the 
beam locate the subsequent radiograph, and markers so placed on the source side of the beam locate the position of the normal source to film 
line. This is of use for taking subsequert measurements from the radiograph. Figs. 3 and 4 (below left)—Radiographs demonstrating the move- 
ment due to vibration of aggregate. By comparing Figs. 3 and 4 the position of artificial aggregate pieces made from wood and lead can be 
seen before and after vibration. \ -shaped markers to the left and bottom of the radiographs locate the lines of centre. Fig. 5 (below 
right)—Radiograph of a concrete block containing three bars, the centre one being slightly corroded and the one on the right deeply pitted. 





Plate 2 


Fig. 6 iright)—Radiograph of an experimental 
transversely prestressed slab, in which grout has 
been injected around the post-tensioned wires as 
far as possible. The lack of grout around the 
lower wire is shown by the light appearance of 
the concrete on either side of the wire. The 
radiographs shown in this article are prints taken 
from the original transparencies so the reversal 
of black and white must be borne in mind. 


Fig. 7 (below)—Radiograph of part of a Magnel 
prestressed beam which has additional reinforc- 
ing bars, one of which can be partly seen at the 
top of the figure. The light appearance below 
the prestressing wires, which are shown passing 
through a wire cage, indicates a lack of grout 
in this area. This radiograph was taken through 
Sin of concrete at a source-to-film distance of 3ft. 
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Fig. 8 (below left)—The local difference in density 
to be expected in badly compacted concrete is 
clearly distinguished by radiography. The 
characteristic mottled pattern shown here in a 
reinforced concrete block is due to honeycombing 
and can also be seen in Fig. 3, which was taken 
before vibration. The lower energy radiation 
from iridium 192 would produce a greater dis- 
tinction of density and thus show up the honey- 
combing more clearly. 


Fig. 9 (below right)—Depth of cover over rein- 
forcement is well known to be important in pre- 
venting corrosion of the steel. This figure shows 
a radiograph of a reinforced concrete post in which 
the reinforcement has been displaced during 
casting and the stirrup holding the bars together 
has been brought to within yin of the surface. 
To show the minimum depth of cover the post 
was radiographed with one face on the source-to- 
film line which is at right angles to the film. 
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follows :—Cobalt-60 and tantalum-182 emit 
radiation comparable with that from X-ray 
sets operating in the 1000-2000kV range ; 
Iridium-192 and cesium-137 give softer 
radiation comparable with X-rays generated 
at about 500kV and 7OOkV respectively. 











y-ray source Symbol Main lines in Half-life 
spectrum (MeV) 

Cobalt-60 |} Co | 1-17,1:33 ... ... | 5:3 years 

Tantalum-182 . imTe ——. FP pene 112 days 
rom 0- to I: 

Iridium-192 no tg 0-13,0-29, 0-58, 0-60) 74 days 

Thulium-170 er Th | 0-084... ... ... ...| 127 days 

Cesium-137 “a 187Cs 0-667. 33 years 














Thulium-170 y-rays are comparable in pene- 
tration to X-rays generated at about 120kV. 
Regarding the usefulness of y-ray sources for 
examining concrete, it is found that the 
energies of radiation (which affects both 
resolving power and contrast on the film) 
decide the type of source best suited for the 
work. 

Cobalt-60 sources of the strengths which 
can be readily obtained will penetrate up to 
18in of concrete and will define the presence 
of steel, but, due to the hardness of the radia- 
tion, will not show up differences in texture 
so well as the lower energy sources. The 
same applies to tantalum-182, which has the 
added disadvantage of a short half-life. 
Cesium-137 and iridium-192 have the right 
energy range for elements of atomic number 
similar to those found in concrete. They 
can be handled in higher activity ranges than 
cobalt, and manageable sources can penetrate 
up to 10in of concrete. Iridium suffers from 
having a short half-life, and cesium sources 
are expensive. The low energy of thulium-170 
makes it useless for concrete radiography. 

The sources are supplied as right cylinders, 
of 2mm, 4mm and 6mm diameter. A small 
aluminium alloy capsule encases the source 
and shields any § radiation. This capsule 
also provides a fixing tag, which facilitates 
handling and identification. The radiation 
shield usually takes the form of a container 
made from a lead or tungsten alloy with a 
conical outlet of about 60 deg. solid angle 
which produces a beam of rays. Many 
devices are available commercially, which 
vary in design and in the technique of opening 
the aperture. In some, the source is set 
eccentrically in a rotating cylinder within the 
outer shield so that, by turning the centre 
through 180 deg., the source is brought in 
front of the aperture. Others have the 
aperture sealed by a removable conical plug 
of heavy metal. 

The main advantages of such sources for 
radiography, compared with X-ray sets, 
are their small bulk, mobility and relatively 
low cost. Higher radiation outputs can be 
obtained with X-rays, however. 


PREPARATION OF A RADIOGRAPH 

A radiograph is prepared by exposing an 
X-ray film, placed between thin lead screens 
in a lightproof cassette, to the y-rays which 
have passed through a specimen. A typical 
set-up for radiographing a concrete beam 
is shown in Fig. 2. 

The time in hours of exposure for a given 
source strength and thickness of material is 
given by : 





,-MFD 

es 
where M is the material thickness factor (in 
curie-hourst) for exposures at Ift arrived 
at by experiment using a wedge of the material 
and obtaining measurable densities on a 
standard film ; F is a film factor related to a 

+ 1 curie= 3-7 10” disintegrations per second. 
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standard film, and taking into account the 
relative speed of the various grades of X-ray 
films used ; D is the source-to-film distance 
in feet, and S is the source strength expressed 
in curies. As an example, a radiograph of 
4in of concrete taken on Ilford Industrial G 
or Kodak Kodirex film and using a 500 
millicurie source at 18in source-to-film dis- 
tance, will require twenty-seven minutes to 
give a film density of 2. A graph of material 
thickness factors and their relation to thick- 
ness of concrete, using standard Ilford X-ray 
film Industrial G, is shown in Fig. 1. 

The source-to-film distance chosen depends 
upon the sharpness of detail required. The 
finite size of the source results in a penumbral 
unsharpness effect which is only reduced by 
increasing the source-to-film distance and 
decreasing the object-to-film distance. As 
the time of exposure is proportional to the 
square of the source-to-film distance, a 
balance must be achieved between overlong 
exposure and sharpness of radiograph. 


EXPERIMENTAL WORK 


For the purpose of this work, a 170 milli- 
curie cobalt-60 source was obtained from 
Harwell, and loaded there into a source- 
holder of the E.R.D. type. This source was 
used throughout the series of exposures 
described. The hard y-rays generated by 
cobalt-60 are best suited for distinguishing 
between large differences in density such as 
that of steel and concrete and for penetrating 
up to 18in of concrete. For observing 
features of concrete such as changes in density 
or the presence of grouting, a softer radiation 
of the kind obtained with iridium-192 is more 
suitable. 

As no data existed for the radiography of 
concrete with cobalt-60 a wedge of concrete 
was prepared of a standard | : 2 : 4 mix and 
exposure curves were constructed for standard 
X-ray film and Ift source-to-film distance. 
These curves cover the standard Ilford and 
Kodak films, Ilford G and Kodirex. 


EXAMINATION OF CONCRETE 


Concrete specimens suspected of being 
honeycombed or cracked were obtained and 
radiographed. Their condition was subse- 
quently confirmed by breaking open the 
specimens. 

Cracks.—A piece of spun pipe which had 
shown an abnormal permeability to water 
was considered to be cracked below a coating 
of bitumen. The outside of the pipe was 
crazed and no definite crack could be seen 
from either side, so a radiograph was pre- 
pared, using a set-up similar to that shown 
in Fig. 2. The radiograph clearly showed a 
crack normal to the surface and travelling in 
from the edge of the specimen. 

Honeycombing.—The honeycombing in a 
reinforced concrete specimen is distinguish- 
able as white patches on the radiograph 
reproduced in Fig. 8. 

Movement of Aggregate Under Vibration.— 
Observations of movement of aggregate 
before and after vibration were made using 
pieces of artificial aggregate prepared from 
small cylinders of wood drilled longitudinally 
and plugged with lead such that their size 
and density was that of the bulk of the 
aggregate used. In the example reproduced 
in Figs. 3 and 4, the mix was prepared, using 
a fine granite dust carefully graded to cement 
fineness, in place of cement, and mixing this 
inert material with aggregate in a standard 
1 :2:4 mix with a water/granite-dust ratio 
of 0-5, and aggregate of #in maximum size. 

Radiographs were taken before and after 
two minutes’ vibration of this mix in a 
waterproofed wooden mould of internal 
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dimensions 4in by 9in by 12in on a Wexham 
table vibrator. 

Inert granite dust was used instead of 
cement for this demonstration to allow time 
for an exposure before vibration on the only 
film available at the time, Ilford Industrial C, 
which has a speed one-thirteenth that of the 
standard film. Observation could be made 
on normal concrete, using fast film and, 
possibly, chemically retarded cement. 


EXAMINATION OF REINFORCEMENT 


Location—The location of reinforcing 
bars, important for core cutting, measuring 
depth of cover, &c., is demonstrated by the 
radiographs in Figs. 7 and 9. Fig. 9 shows a 
cover of concrete over a wire stirrup of only 
fsin. Fig. 7, which is a radiograph of the 
end of a prestressed beam, demonstrates the 
possibility of identifying the type of reinforce- 
ment. The reinforcing bars, prestressing 
wires and wire cage can be identified and the 
light shading below the wires shows a lack of 
grout in this area. 

Condition.—In an attempt to show corro- 
sion of bars, a concrete block 4in by 9in 
by 12in was made with three bars sunk into it 
longitudinally. The condition of the three 
bars was such as to simulate no corrosion, 
slight corrosion and severe pitting. A radio- 
graph of the block is shown in Fig. 5 and, 
though the slight corrosion cannot be seen, 
severe pitting is obvious from the profile of 
the third bar. 

Grouting.—It was suspected that the pre- 
stressing wires in an experimental slab were 
not properly grouted so the slab was radio- 
graphed in the suspected area (see Fig. 6). 
The light area around the in prestressing 
wire which can be compared with its neigh- 
bour, indicates that grout had not penetrated 
to that spot. 


CONCLUSIONS 


It is considered that sufficient demonstra- 
tion has been given of the potentialities of 
y-radiography to enable its use in concrete | 
technology to be considered. There are 
further techniques which await trial, such as 
stereoscopic radiography of reinforced con- 
crete and observation of the efficiency and 
segregation of grouting by adding to the 
grout an inert attenuator such as barium 
sulphate. 

As the prefabricated concrete member 
becomes more valuable, there will be a 
greater demand for it to be tested in a non- 
destructive way before dispatch. The day 
may come, therefore, when inspection by 
y-radiography will be as important in con- 
crete technology as it is in foundries and 
heavy fabricating shops. 
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Macnetic Vee BLOcK.—To facilitate clamping 
work on machine tables, James Neill and Co. 
(Sheffield), Ltd., has introduced a ic 
vee block. Both contact faces of this me sane 
magnetised by a turn of a switch, so that the work 
secured in the appropriate ‘“ vee ” slot and the block 
is firmly applied to the machine table. The end of 
the block is also energised so that work can be 
mounted vertically by turning the vee block on its 
end, using either or both “ vees ” as necessity arises 
in the upright position. The maximum Capacity 
of the larger vee in the block is 2%in but this can 
be opened out by machining if a slightly larger 
capacity is required. The smaller vee is made 
to accommodate jin diameter workpieces. The 
blocks are 4in long, 23in wide and 34in high and can 
be supplied in single units or in matched pairs. 





Mast Erection Equipment 
for Railway Electrification 


A mast erection equipment developed by B.I.C. Construction 
Company, Ltd., and built by Wharton Engineers (Elstree), 
Ltd., is now in operation on the section of the British Rail- 
ways main line electrification project near Crewe. This 
equipment is stated to be capable of installing about a mile 
of the masts for overhead conductor supports along one side 
of the track in a daily period of six hours. It consists of 
three trains—an auger borer train, for making the founda- 
tion holes ; a mast placing train, and the concrete mixing 


and placing train which is here shown in operation 


HEN carrying out the contract for 

the electrification of the Shenfield- 
Chelmsford-Southend line in 1955 British 
Insulated Callender’s Construction Company, 
Ltd., put into service a prototype mechanical 
equipment for installing the concrete founda- 
tions and erecting the masts for the overhead 
conductor wires. This equipment not only 
enabled the work of mast erection to be 
carried out at a considerably higher speed 
than previously achieved, but it also reduced 
the amount of labour required to a fraction 
of that needed when excavating the founda- 
tion holes by hand and placing the concrete 
manually. It proved so successful in use that, 
when railway electrification contracts were 
placed with the B.I.C.C. group under the 
British Railways modernisation plan there 
was developed a new and improved equip- 
ment based upon that previously used, but 
incorporating a number of changes and 
improvements which experience with the 


first train. 
to 
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prototype showed were desirable. In parti- 
cular the mixing and placing plant for the 
concrete mast foundations has been com- 
pletely redesigned to provide a considerably 
increased capacity, combined with a far higher 
placing rate than was possible with the 
prototype equipment. This new equipment 
is expected to enable foundations to be 
placed at a speed corresponding to that 
at which the holes are bored, which was 
not possible with the original plant. The 
new equipment, like the prototype, was 
designed by B.I.C. Construction Company, 
Ltd., in conjunction with Wharton Engineers 
(Elstree), Ltd., the firm which undertook 
the construction of the complete plant, 
and also British Railway engineers. 

The mast installation equipment consists of 
three separate trains which are spaced at 
intervals along one line of track. In the 
sequence of operations a mast foundation hole 
is bored with earth auger equipment on the 
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With this equipment holes from 2ft to 3ft 6in. in 


15ft from the centre-line of the rail track 
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first train. When this train has moved on 
to the next foundation point the following 
train, which comprises a diesel self-propelled 
railway crane hauling a line of trucks with 
a supply of masts, moves into position. 
A mast is placed in the hole by this crane 
and left supported and centred in the hole 
by a temporary ground frame. The third 
and final train includes a concrete mixing 
and placing plant together with the necessary 
aggregate, sand and water tank wagons. 
In one of the trucks of this train there is 
a diesel electric generator set which supplies 
power for all the electrically driven plant ; 
air compressors, water pumps and a main- 
tenance work bench. When the concrete 
foundation placed by this train has set, the 
temporary mast-supporting ground frame 
is removed and returned in due course to 
the first train for re-use. 

The new equipment is now working on 
the Manchester-Crewe electrification contract 
and its principal units are to be seen in the 
photographs we reproduce. It will be 
appreciated that when this equipment is 
in use full occupation of one track is required, 
but its speed of working and high degree 
of mobility are such that even with limited 
periods of occupation it is vastly quicker 
than the methods used hitherto. 


HoLe BoRING TRAIN 


The hole boring wagon of the first train 
is shown in Fig. | on this page and the 
arrangement of the boring equipment can 
be seen in the drawing, Fig. 2. It is generally 
similar to that used on the prototype equip- 
ment but incorporates certain modifications 
to give a larger working range and increased 
rigidity during drilling. 

The earth boring equipment consists 
essentially of an earth auger mounted at 
the extremity of a rigid welded boom which 
cantilevers out from a turntable assembly 
on the rail wagon. The auger can be used 
to bore holes from 2ft to 3ft 6in diameter 
down to a depth of 14ft below rail level, 
and up to a distance of 15ft from the centre 
line of the rail track. If it is necessary at 
any later date to increase the drilling capacity 
of the auger a longer rack bar can readily be 
fitted. Power for driving the auger head 
and a hydraulic pump delivering pressure 
fluid for the ancillary equipment is supplied 
by a “P.6” diesel engine enclosed in the 
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Fig. 2—Equipment for boring foundation holes installed on first train. The second train places the masts in position in the holes. 


boom rear-end structure. This structure 
is carried by supporting and hook rollers 
on the machined tracks of a circular base. 
The sub-frame of this base forms a carriage 
supported by rollers in machined tracks in 
the inner webs of two heavy longitudinal 
girders bolted to the wagon frame. A pinion 
driven by a hydraulic motor meshes with 
an internal rack on the circular base, and 
through this motor the boom assembly can 
be rotated through a full circle on its carriage, 
to swing the auger out over either side of 
the truck. 

A hydraulic ram with a stroke of 6ft 
which connects the boom carriage to one 





Fig. 3—Augered hole and mast held by ground frame 
prior to the pouring of concrete 


end of the longitudinal track is used to 
position the carriage along the wagon. 
The base of the boom structure is pivoted 
on the turntable at its front and at the 
rear of the structure is connected to the 
base by a hydraulic jack. By extending 
this jack the boom assembly can be tilted 
through some 30 deg. to facilitate the 
positioning of the auger axis in relation to the 
track side conditions and enable it to clear 
line-side obstructions. With the wide range 
of boom adjustments available the truck 
can be approximately positioned by the 
site of the hole to be bored and final auger 
settings made by manceuvring the boom— 
which can be traversed, rotated, raised or 
lowered by hydraulic power—and the pivo- 


tally mounted auger head tilted to provide 
for practically any adjustment required in 
accordance with conditions or angle at which 
the hole has to be bored. 

The engine drives the auger head through 
a clutch, a three-speed gearbox and reverse 
universal joints and a long transmission 
shaft, a pair of hand-controlled clutches 
being also incorporated in the assembly. 
These clutches control the rotational speed 
and the pressure on the boring head. The 
rate of penetration depends entirely on the 
nature of the earth to be bored. An opera- 
tor’s platform is built along one side of the 
boom with the controls for all motions con- 
veniently situated close to the auger head, 
where there is a clear unobstructed view of 
the boring operation. When it is required 
to bore large diameter holes in heavy earth 
additional support is provided for the boom 
by a leg which is pivoted on the underside 
and can be let down and extended by 
hydraulic jacks. 

Operating experience with the equipment 
has shown that, under the conditions generally 
encountered, the time taken to bore holes 
8ft to 10 ft deep at 220ft centres is in the 
region of seven to ten minutes, including 
the time required for train movement and 
positioning of the auger. When the boring 
operation has been completed the temporary 
ground frame illustrated in Fig. 3 is placed 





in position over the hole to centre and support 
the mast installed by the mobile crane of 
the second train. 


CONCRETE PLACING TRAIN 


The prototype train which was used for 
mixing and placing the concrete foundations 
has been replaced by a completely new set 
of vehicles and equipment. The original 
train incorporated a concrete mixing wagon 
carrying two electrically-driven weigh batch- 
ing concrete mixers, with a placing unit 
between them. The cement and aggregate 
was supplied to these mixers by hand barrows 
on plank runs from adjoining wagons. In 
the new train continuous concrete mixers 
are fed with aggregate by a conveyor line 
from specially designed hopper wagons, 
as shown in Fig. 4. 

Each of the new hopper wagons consists 
of a standard flat truck on which a fabricated 
structural steel framework has been erected 
to carry a line of six welded steel plate 
hoppers, each of which takes up to 
64 tons of sand or ballast. A pair of plate 
conveyors runs the full length of the truck 
beneath the hoppers, one for carrying sand 
and the other for ballast. One of a pair of 
twin doors in the bottoms of the hoppers 
opens immediately above each conveyor, 
and the sliding plates which seal these doors 
are operated as required by wormshafts 


Fig. 4—Hopper wagons with materials conveyors in the operative position 
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Fig. 5—Concrete-mixing-and-placing vehicle in use with mixers swung out to deliver directly into a large 
excavation. The sand and ballast delivery conveyors of a hopper truck can be seen feeding the transfer conveyors 


turned by means of handwheels at the side 
of the truck. By opening the appropriate 
door each hopper can be discharged on to 
either of the conveyors according to its 
contents. The rate at which material is 
drawn from a hopper is controlled by a 
vertically adjustable gate. 

The conveyors on the wagons are driven 
through reduction gearing by 4h.p. motors, 
and they are of the “WS.” all steel 
design made under licence in this country 
by Wharton Engineers (Elstree), Ltd. 
Each conveyor line comprises a series of 
overlapping curved steel pans coupled 
to each other by a driving chain. Brackets 
fitted to the pans at intervals support 
the conveyor line through flanged rollers 
running on a rail track bolted to the main 
hopper support structure. At one end 
of the truck, just before the conveyors 
begin their run beneath the line of hoppers, 
an inclined plate is set on each side. These 
inclined plates serve to prevent spillage of 
materials delivered on the conveyor from that 





of the previous truck in the train. At the 
other end of the truck the conveyors pass 
over a jib structure, the head of which 
extends outwards over the anti-spill plates 
of the conveyors of the truck in front. 
These jibs are pivoted at their lower ends 
to the main structure, and. by means of a 
hand winch can be folded back and locked 
on the framework whilst a wagon is in 
transit as a single unit. 

When the train of hopper wagons is in 
service the conveyor jibs are inclined out- 
wards, as shown in Fig. 4, so that each con- 
veyor line feeds material to the appropriate 
conveyor of the vehicle in front. In this 
way sand and ballast are fed forwards 
continuously to the concrete mixing and 
placing vehicle from selected hoppers, at 
a rate controlled by the height of their 
striking plates. As each hopper is emptied 
other hopper doors are opened in succession 
along the train. 

The concrete-mixing-and-placing vehicle 
is illustrated in Fig. 5 and the drawing Fig. 6. 
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It consists of a standard low-loading truck 
on which there are mounted a materials 
transfer conveyor, two continuous concrete 
mixers, a placing unit and a 12 ton capacity 
cement storage hopper. It is expected that 
one continuous mixer will provide sufficient 
concrete for normal requirements, but two 
machines and their means of supply have 





Fig. 7—Concrete placing equipment swung out to 
deliver concrete down chutes to a lineside excavation. 
The delivery of the continuous mixer can be seen on 
the right depositing concrete into the placer hopper 


been installed for standby purposes in the 
event of one breaking down ; or for working 
together where particularly large excava- 
tions have to be filled. 

The transfer conveyor is of similar plate 
construction to those of the hopper wagons 
and it receives materials from the overhanging 
jib of the adjoining hopper wagon. The 
materials are elevated by the transfer con- 
veyor and deposited into the feed hoppers 
of the continuous mixers through swivelling 
chutes, which can be positioned in accordance 
with the mixer in use and the material on 
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‘ig. 6—Arrangement of equipment on the concrete-mixing-and-placing vehicle of third train 
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the individual conveyor lines. Cement is 
delivered to metering hoppers above each 
mixer by a motor driven pumping set beneath 
the main storage hopper. Water is pumped 
to the vehicle from an adjoining tank wagon. 
The two continuous mixers are arranged 
side-by-side on a fabricated steel base frame 
and each receives sand and ballast from the 
transfer conveyor in a large hopper at the 
rear. This hopper is fitted with a vertical 
partition plate which can be moved along 
its length to determine the size of the sand 
and ballast compartments in accordance 
with the concrete mix required. A screw 
conveyor in the base of the aggregate hopper 
draws sand and ballast forwards through a 
second compartment where a metered supply 
of cement is deposited. The materials 
then pass on into a scroll mixing section 
where a metered flow of water is sprayed 
on to them from above in the initial stages 
of mixing. This mixing process is continued 
by the action of the scroll conveyor until 
the concrete drops in a continuous stream 
from the end of the mixer either into the 
hopper of the placing unit or directly into 
an excavation at the side of the line. 

Each of the mixers is driven through a 
variable speed gearbox by a 74h.p. motor, 
and is designed to deliver from 11 cubic 
yards of concrete per hour at low speed up to 
18 cubic yards per hour at top speed. The 
twin mixer assembly is mounted on a turn- 
table by which it can be swung through 
90 deg. to deliver concrete directly on to 
the side of the track or into vehicles if 
required. 

The placing unit, Fig. 7, into which the 
mixers deliver concrete consists essentially 
of a receiving hopper into the base of which 
is fitted a sliding trough fitted with a twin 
screw conveyor. This assembly is mounted 
on a turntable so that it can be swung round 
and the trough extended out over the side 
of the vehicle to deliver concrete when the 
screw conveyor drive is engaged. A chute 
at the outer end of the placing trough can be 
positioned to deliver concrete to excavations 
up to 12ft from rail centre, and this distance 
can be readily increased by the use of an 
extension chute. 

In normal practice the continuous mixers 
feed concrete into the placer unit hopper 
whilst the train is moving between mast 
erection points. This enables the trough 
to be positioned without delay and makes 
available an immediate supply of concrete. 
The screw conveyor is driven by a 74 
h.p. motor and its trough is extended 
and retracted through rack and pinion 
gearing by a 74h.p. motor. The equip- 
ment of this vehicle includes two pneu- 
matic vibrators, which are operated con- 
tinuously during the placing of the con- 
crete, and a 3in drainage pump for clearing 
holes of any water before foundations are 
placed. 

The main control panel for the train is 
situated on the structure of the transfer 
conveyor. When the starter for the main 
material conveyor line is operated the motors 
of the individual hopper wagons are switched 
on in sequence along the train. As successive 
wagons furthest from the mixing truck are 
emptied their conveyor motors can be stopped 
by individual control gear on the wagons. 

The power vehicle is equipped with a 
105kVA diesel-electric generator which pro- 
vides sufficient power for the whole of the 
train. It also carries two rotary compressors 
each delivering 65 cubic feet of air per minute 
at 100lb per square inch for the vibrators 
and ancillary equipment, and two centri- 
fugal pumps of 20 gallons per minute 
capacity. 
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Large Solid-Rotor Asynchronous 
Generators 


By P. RICHARDSON, M.L.E.E. * 


In a paper presented for discussion to the supply section of the Institution of 
Electrical Engineers, London, on February 26, Mr. P. Richardson considered the 
design and application of large solid-rotor asynchronous generators. In particular, 
he examined the design problems posed by stator-core-end heating and rotor 
surface heating. He also reviewed the possibilities of applying solid-rotor asyn- 
chronous generators as shunt reactors or as one component of a cross-compound 


generating set. 


HE asynchronous generator has not been 

extensively used for power generation, 
although its characteristics and application 
have been reviewed in a number of pub- 
lications and textbooks. Such a generator 
is characterised by the absence of an exciting 
winding on the rotor, the excitation being 
provided by the system to which it is con- 
nected. It has been employed to utilise small 
sources of energy, for example, small rivers 
where generators can be driven by a turbine 
having a constant gate opening. When 
water is plentiful an appropriate amount of 
power will be generated and when water is 
low the plant will run light. The systems to 
which such generators are connected must 
be relatively large, but as voltage regulation 
is carried out on the synchronous machines, 
the amount of control and regulating gear 
on the asynchronous machines is small and 
makes them most suitable for non-attended 
stations. The asynchronous generator has 
also been applied to industrial plant where 
process energy is available as a by-product. 


ASYNCHRONOUS OPERATION 


It is well known that an asynchronous 
motor, if driven above synchronous speed, 
will feed power back into the system, the 
power bearing a definite relationship to the 
slip—a reflection of the conditions obtaining 
when operating as a motor. The simple 
circle diagram illustrating the operation of 
such a machine both as a motor and a 
generator is shown in Fig. 1. Briefly A’ is the 
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Fig. 1—Simple circle diagram for asynchronous 
machine 


no-load operating point, and the current 
vector OA’ has two components, a reactive 
component OA which produces the flux and 
a power component A’A which is in phase 
with the supply voltage and is proportional 
to the no-load losses. The point B is deter- 
mined from the short-circuit input at full 
voltage, and the locus of the current vector 
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Abstracts from the paper are reproduced here. 


OP lies round a circle through A’PB with 
A'C as a diameter. 

The load-current vector OP has two com- 
ponents, OA’ and A’P, the latter balancing 
the ampere-turns on the rotor. The rotor 
conductors move at slip frequency with 
respect to the stator flux and the voltage 
thus induced in the rotor conductors causes 
current to flow in the rotor circuit. As the 
load is reduced so also are the slip, the 
induced voltage and the current vector 
A’P, until at synchronous speed there is no 
rotor current. If the power flow is reversed 
and the motor is driven above synchronous 
speed, current again flows in the rotor con- 
ductors but in the reverse sense, and the 
current locus moves round the locus of the 
diagram, as shown by OP’. 

It will be seen that when generating power 
the machine will still be taking its reactive 
magnetising current from the system as when 
running as a motor, so that the system to 
which it is connected must be able to supply 
a reactive component of current. It will also 
be evident that such magnetising currents 
may be drawn conveniently from a system 
containing capacitance such as a long trans- 
mission line or cable system. 

Self-Excitation.—If a capacitance is con- 
nected across the terminals of an asyn- 
chronous motor and the latter is run to speed, 
it will generate a voltage depending upon the 
speed of the motor and the magnitude of the 
capacitance. This is illustrated in Fig. 2, 
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PHASE CURRENT 
Fig. 2—Magnetisation and capacitance characteristics 


which shows the open-circuit excitation 
characteristic of an asynchronous motor, 
together with a capacitance characteristic. 
The voltage generated will be that corres- 
ponding to the intersection of the capacitance 
characteristic with the open-circuit charac- 
teristic, i.e. OA,. If the capacitance is 
increased a new capacitance characteristic 
will be obtained and the voltage generated 
will be OA,. The generator would have a 
drooping load characteristic, but it would be 
possible to obtain a compounding effect by 
the insertion of additional series capacitance. 
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Such a generator would be capable of 
supplying power through a system con- 
taining capacitance, but the voltage and 
frequency would depend on the load ; this 
condition of operation, which is not envisaged 
in the present paper, would require study 
where there existed a possibility of an 
asynchronous generator together with a 
portion of the network becoming isolated 
from the synchronous network to which it 
was connected. 

Characteristics of a Solid Forging. —The 
conventional asynchronous motor has a 
laminated rotor with slots round the peri- 
phery carrying the rotor winding, and a 
similar construction is adopted for relatively 
smail asynchronous generators, the winding 
being in the form of a squirrel cage. The 
paper is concerned with generators of large 
output at high rotational speed where it is 
essential to utilise a solid rotor forging for 
mechanical reasons. Clearly, secondary 
currents will circulate in the rotor surface of a 
solid rotor and give rise to torque, but in 
view of the resistance offered to the flow of 
such currents, consideration must be given 
to the amount of copper which can be incor- 
porated in the form of a damping or squirrel- 
cage winding. Various methods of calcula- 
tion may be applied to determine the charac- 
teristics of solid rotors, and while the curves 
of Fig. 3 were determined for a relatively 
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B—Solid mild steel rotor. 
C—Mild steel rotor with copper damping bars. 


Fig. 3—Characterisiics of various types of rotor 


small machine, similar effects will be observed 
on large units. Curve A represents the 
characteristic of a normal asynchronous 
motor, curve B that for a motor having a 
solid mild steel rotor, and curve C that for a 
motor having a solid mild steel rotor with 
the addition of copper damping bars. The 
latier curve shows that the addition of the 
damping bars modifies the characteristic 
obtained with a solid steel rotor so that it 
approaches that of a normal laminated rotor 
with a full squirrel-cage winding. 

Power Factor—The power factor of an 
asynchronous machine is inherently low, and 
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Fig. 4—Variation of power factor with gap length 


while in certain circumstances such as in a 
shunt reactor, this may be turned to advant- 
age, the problem with asynchronous genera- 
tors in general is to keep the power factor 
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high. The curve of Fig. 4, which represents 
the manner in which the power factor may 
be expected to vary with length of air gap, 
has been drawn for a large asynchronous 
generator whose rotor diameter may be of 
the order of 36in. It will be clear that for 
economy in magnetisation the gap must be 
kept toa minimum. In designing a generator 
with a small gap, care must be taken to avoid 
overheating of the rotor surface due to eddy 
currents set up by irregularities in the stator 
flux and the ampere-turn distribution. These 
problems are dealt with in more detail later. 

In most large generators the air gap forms 
part of the ventilation circuit, and much care 
is taken to keep the average temperature of 
the cooling medium round the rotor surface 
as low as possible. The restriction in gas 
flow by the use of a small gap therefore 
introduces a real problem in ventilation. 

Switching.—The asynchronous generator 
does not carry an exciting winding, and it is 
put on to the bars of a system by running up 
to normal speed and switching in without 
any need for close synchronising as in the 
case of a synchronous machine. There is, 
however, the initial current rush associated 
with the establishment of conditions in the 
magnetic circuit similar to those which occur 
when switching in a transformer. Such 
switching transients can be reduced by the 
insertion of a reactor during the starting 
period, but as this would reduce the maximum 
torque developed, it is essential to short 
circuit the reactor before loading up the 
generator. 

Fault Current—An advantage of the 
asynchronous generator is that under fault 
conditions the fault current decays rapidly 
and is negligible after the first one or two 
cycles. The excitation is derived from the 
system to which the machine is connected, 
and under three-phase fault conditions the 
system voltage disappears. There are, how- 
ever, at the time of fault, flux linkages asso- 
ciated with the rotor circuit, and as_ these 
cannot change instantaneously, rotor and 
stator currents will flow in such a manner as 
to maintain the flux linkages. This condition 
is identical with that associated with the 
sub-transient reactances in a synchronous 
generator and the time constant will be 
similar, i.e. about 0-03 second. While the 
asynchronous generator does not impose a 
duty on the circuit breakers, the high initial 
fault current must be considered when design- 
ing the protective gear system. 
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Fig. S—Asynchronous operation of 2500kW generator 


Tests on 2500kW Generator—Some time 
ago, tests were carried out on a 2500kW 
generator to investigate asynchronous opera- 
tion. The generator was operated syn- 
chronously at a predetermined steady load 
and the exciter field circuit was then broken ; 
readings were taken of the slip and stator 
current, following which the main field 
circuit was broken and readings again taken. 
On restoration of the original excitation con- 
ditions the generator pulled into step without 
difficulty. These tests were repeated at 
various loads, and Fig. 5 shows the relation- 
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ship between load and slip. It will be seen 
that the slip is a minimum with the main 
field circuit closed, this being due to the effect 
of the rotor winding. The amount of 
secondary loss in the rotor can be estimated 
from the load and the slip at that load, and 
with the main field circuit closed the rotor 
loss at full load is of the same order as the 
excitation normally required for rated load. 
When operating asynchronously it was found 
that swinging of the stator current occurred 
owing to the non-uniform reluctance of the 
magnetic rotor, which was slipping with 
Tespect to the stator field, but such surging 
would not be expected with a solid rotor or 
one with uniformly distributed damping 
circuits. 

These tests appear to demonstrate that 
without excitation the losses in the rotor are 
of the same order as those obtaining when 
fully excited at rated load. An examination 
of the available evidence over many years has 
indicated that generators have been known 
to lose excitation, in some cases owing to a 
failure of the exciter field, while in other 
cases the rotor field switch has been opened. 
As far as the author has been able to ascertain, 
there have been no reports of overheating 
or damage to the rotor from such operation. 
Nevertheless, as shown [in Section 3.6 of the 
paper], overheating of the stator may occur, 
and loss of excitation introduces a problem of 
protection. It is considered that loss of 
excitation alarms should be fitted wherever 
possible. 

[Here the author gave details of his investi- 
gations into stator-core-end heating—includ- 
ing the effect of short circuit ratio and mag- 
netic end bells—and rotor surface heating.] 


APPLICATIONS OF THE ASYNCHRONOUS 
GENERATOR 


Shunt Reactor.—The amount of leading 
current necessary to charge transmission lines, 
particularly where they are being installed 
at a greater rate than generating plant, 
introduces serious difficulties in connection 
with the stability of the system, and con- 
sideration has had to be given to the installa- 
tion of shunt reactors to offset the line 
charging. It would therefore seem that, 
in circumstances such as these, it should be 
possible to make use of the characteristics 
of the asynchronous generator, which relies 
upon the capacitance in an overhead line or 
other synchronous plant to provide its 
excitation. In addition to performing the 
duty of a shunt reactor, the generator would, 
of course, provide useful power to the system. 

Under conditions of light load the cor- 
rective effect of an asynchronous generator 
would be that corresponding to the no-load 
magnetising current. As the load built up 
on this generator, the out-of-phase compo- 
nent would increase [as demonstrated in 
Fig. 1] but as the increase would be supplied 
by the synchronous machines, it would 
merely serve to increase their stability. 

Cross-Compound Units.—In view of the 
increasing demand for large units, power 
engineers are turning their attention to the 
application of the cross-compound unit ; 
in certain cases this may consist of two high- 
speed lines, and in others a high-speed and 
low-speed line. Where the latter scheme 
is envisaged it would appear that the asyn- 
chronous generator may have a_ useful 
application on the high-speed line. With 
such a scheme, the high-pressure high- 
temperature steam is fed into the high- 
pressure turbine on the high-speed line, 
which runs at the maximum permissible 
speed. In this manner advantage is taken 
of the small-diameter turbine spindle, which 
is advantageous from the point of view of 
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thermal mass and blade annulus. The high- 
pressure line feeds into the low-pressure 
line, and in general the latter runs at half 
the speed of the high-speed line, ie. the 
generator has four poles instead of two. 
In this case it becomes possible to provide 
an exhaust annulus capable of handling the 
large volume of low-pressure steam. 

In large units an intermediate-pressure 
section is provided between the high-pressure 
and low-pressure turbines, which can be 
incorporated in the high-speed or low-speed 
line or in some cases split, part of the section 
being on each line. Another factor con- 
trolling the arrangement of the turbine 
cylinders is the overall length of the unit, and 
as far as possible the units are proportioned 
to occupy a similar length. The arrangement 
of the turbine does not fall within the scope 
of this paper, but, broadly speaking, the 
powers available from the high-speed and 
low-speed lines are similar, although a 
reasonable variation is feasible in either 
direction. 

As already explained, the asynchronous 
generator draws its excitation from other 
units, so that when it is used it is convenient to 
regard a cross-compound unit as an entity ; 
i.e. the low-speed generator must provide 
the excitation for the high-speed generator. 
To illustrate the argument a hypothetical 
case of a 200MW cross-compound unit, 
rated at 0-85 p.f., is considered. This is 
split into two equal lines each rated at lOOMW. 
It is also assumed that the high-speed unit 
containing the asynchronous generator will 
deliver its output at a power factor of 0-9 
leading. The unit as a whole must deliver 
200MW and 123MVAr, and since the only 
synchronous unit is on the low-speed line 
this generator must be designed for an 
output of 1OOMW and 123MVAr. In 
addition, however, the low-speed generator 
must provide the magnetising power for 
the high-speed generator, which at a rated 
power factor of 0-9, amounts to 48-6MVAr ; 
i.e. the low-speed generator must be rated 
at 1OOMW and 171-6MVAr, or a rated 
power factor of about 0-5. Fig. 6 illustrates 
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Fig. 6—Determination of rating of synchronous unit 
in cross-compound arrangement 


the foregoing steps which have to be taken to 
determine the rating of the low-speed genera- 
tor. 

The foregoing arguments have been applied 
to a unit designed to generate at an overall 
power factor of 0-85, but if, for example, 
the loading conditions are such that the rated 
power factor of the unit becomes unity, the 
low-speed generator will only have to supply 
the magnetising current for the high-speed 
generator ; i.e. its rated power factor will 
be 0:9 lagging. This is reasonable from the 
point of view of generator design, and it will 
thus be apparent that the power factor at 
which the unit delivers its output has a large 
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effect upon the power factor for which the 
low-speed generator must be designed. This 
variation is illustrated in Fig. 7, which shows 
the relationship between the power factor 
of the load delivered to the system and the 
power factor of the low-speed generator 
for three different ratios of load split, namely 
2:1, 1:1 and 1:2. It will be seen that 
it is advantageous to keep the output of the 
high-speed unit less than that of the low-speed 
unit, and that, where the power delivered to 
the system is at a power factor of unity, the 
electrical rating of the low-speed generator 
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Fig. 7—Effect of system load power factor on rating 
of synchronous unit 


Where generators are intended to supply 
long overhead-line systems, an immediate 
problem is that of stability, and, as is well 
known, it has been customary in America 
to design generators having a short-circuit 
ratio of unity. Such generators must be 
larger and more expensive than those designed 
for a lower short-circuit ratio, and the limi- 
tations imposed on maximum permissible 
output by a high short-circuit ratio are such 
that on modern generators there is an in- 
creasing tendency to adopt a lower short- 
circuit ratio. The type of cross-compound 
unit described above, instead of having to 
provide line-charging capacity, in effect 
utilises it as a means of excitation and thus 
puts the line capacitance to a useful purpose ; 
the difficulty of providing generators having 
a high short-circuit ratio is thus minimised. 
The characteristic of an asynchronous genera- 
tor is such that the magnetisation required 
at various loads changes relatively slowly 
and thus more closely compensates for line- 
charging capacity over a wide range of load. 

The construction of the high-speed line 
is more simple and robust than that of the 
equivalent synchronous generator. The 
rotor, which would normally have to be of 
a highly stressed alloy steel, may be replaced 
by a lower-grade forging, and the use of a 
highly stressed end bell is avoided. The rotor 
body end need not suffer the rapid reduction 
in section normally required to accommodate 
the rotor end windings, and could be tapered 
steadily from the body end to give a stiff 
shaft. The advantag?s of shaft end stiffness, 
and consequently high critical speed, are 
obvious. The absence of an excitation 
winding avoids the use of slip rings and the 
associated problem of current collection 
at high surface speeds. 

The normal d.c. excitation of the two 
units is concentrated into the single low- 
speed unit, the excitation on that unit 
being correspondingly increased. Funda- 
mentally the low-speed design of generator 
can accommodate adequate copper on the 
rotor without attaining excessive mechanical 


Stresses, and this is particularly evident 
with the direct-cooled design. The additional 
exciting current leads to a problem of current 
collection, but here again the stiffness of the 
shaft end, the area of slip-ring surface which 
can be provided and its relatively low surface 
speed render the current collection problem 
less difficult. The mechanical stresses in the 
rotor end bells and in the rotor body are 
moderate, and for the latter a low grade of 
steel is probably permissible. 

It is evident that the frame size and efli- 
ciency of the proposed units on the high- 
speed and low-speed lines will not be identical 
with what might be regarded as the normal 
synchronous arrangement of units, and the 
overall economic position can best be 
illustrated by comparing details of the units 
required to supply a system load of 200MW 
at 0-9p.f. leading. It appears to be most 
convenient to make a direct comparison 
between the units on the high-speed lines 
and those on the low-speed lines. 

Of first consideration is the rating of the 
units in relation to the reactive power 
requirements. The total reactive demand 
corresponding to a power factor of 0-9 is 
96:82MVAr leading. A general considera- 
tion of the design of the high-speed asyn- 
chronous generator indicates that it may be 
expected to have a rating of 1OOMW at a 
power factor of 0:75 and will therefore 
absorb a total reactive power of 88-2MVAr. 
The net reactive power to be supplied by the 
synchronous unit will therefore be 8-62MVAr 
leading, so that this unit will have a rating 
of 100OMW at a leading power factor 
just removed from unity. 

The costs of generators, other factors 
being equal, may be assumed to vary rather 
less than the ratio of their D*L products, 
where D is the outside diameter and L the 
length of the core. It will be clear that the 
generator frame size of the high-speed 
asynchronous unit rated at 0-75 p.f. leading 
must be larger than that of the equivalent 
conventional high-speed synchronous genera- 
tor rated at 0-9 p.f. leading, and the D*L 
ratio is approximately 138: 100. The low- 
speed generator rated at about unity p.f. will 
be somewhat smaller than the conventional 
generator rated at 0-9 p.f leading, the ratio 
being approximately 94:100. The ratio 
of the total D*Zs for the two schemes 
considered is 232:200, an increase of 
16 per cent. 

On the score of efficiency the larger 
asynchronous unit on the high-speed line 
must have relatively larger no-load losses, 
and as the stator current of this unit is some 
20 per cent larger than that of the correspond- 
ing synchronous unit, the load losses will 
be larger. There remains the excitation loss, 
and although the asynchronous unit has no 
exciting winding, there is a loss in the rotor 
surface due to the slip frequency currents ; 
this loss can be minimised by the use of a 
squirrel-cage winding. On the other hand, 
the low-speed synchronous unit rated at a 
power factor of about unity must have an 
efficiency at least equal to, if not slightly 
better than, that of the corresponding unit 
rated at a power factor of 0-9 leading. 

On balance, therefore, there is an increase 
in the first cost based on the D*L figures and 
a slight reduction in efficiency of the asyn- 
chronous-synchronous scheme compared 
with the conventional synchronous arrange- 
ment. This additional cost and loss are 
mitigated to some extent by the less costly 
construction of the rotor of the asynchro- 
nous generator, and must also be offset by 
savings which may accrue from the reduced 
cost of switchgear and simplicity of control. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


RAILWAYS INTO ROADWAYS 


Srr,—In the article “ Railways into Road- 
ways "’ on page 158 of your issue of January 
31, 1958, reference is made to my paper of 
1941 on the question of capacity of roads. 
You will find this matter dealt with more 
completely and on the basis of present-day 
conditions in my paper “ Working Capacity 
of Roads” (Part Il, Proceedings of the 


Instructions of Civil Engineers, October, 
1955). 
While under artificial test conditions 


light vehicles may drive at 60 m.p.h., with 
a spacing equivalent to a density of 3000 
vehicles per hour per lane, not more than 
2000 is safe for design purposes at any speed. 
All the vehicles must then be proceeding 
at that speed, and no overtaking would be 
possible. 

Let us consider what a headway of 110ft 
for lorries at 60 m.p.h. would mean in prac- 
tice. Deducting the length of the lorry, the 
space is only 80ft—a distance covered in 
less than one second. In the event of one 
vehicle having to brake, the driver of the 
’ following vehicle, in that one second, has 
to decide whether the appearance of the stop 
light means a slight slowing in speed or an 
emergency stop and then apply his own 
brake to the same degree. The reaction time 
for an emergency stop is between 0-4 and 
0-8 second, so that such headway gives no 
practical margin for judgment, for difference 
in the braking capacity of the vehicles, nor 
for the fact that the actual head-room 
between individual vehicles varies widely 
from the average. Would you, Sir, like to 
drive a lorry all day under those conditions ? 

Railway signal engineers could no doubt 
say whether a railway could operate forty 
freight trains per hour at 60 m.p.h., but it 
is a fact that London Transport normally 
works forty passenger trains per hour 
including passenger stops. The terminal 
facilities, as well as the signalling arrange- 
ments, however, have to be of high standard. 
It would seem to be a mistake for the advo- 
cates of turning railways into roadways to 
base their arguments on such an impossibly 
high carrying capacity per lane. 

A. J. H. CLAYTON 

Banstead, 

Surrey, 
February 21, 1958. 


Sir,—I have read the letters of Messrs. 
England and Ballamy on this subject and in 
case it has had any practical consideration | 
feel disposed to ask some questions related 
to it. 

I travel between Sheffield and London fairly 
frequently by train in about (E. and O.E.) 
3} hours. Often the conditions are such 
that I can do useful writing on the way, and 
then the effective travelling time may come 
down to zero. With the track converted to 
a super motor-way, how much reduction 


below the present 3} hours’ travelling time 
could be expected (remembering that some 
other people may be using the same route 
at the same time) ? Would there be any 
chance of approaching the zero effective time 
that is frequently achieved at present. Or is 
it thought that the sheer sensuous pleasure 
of bouncing on rubber and air should re- 
concile one to longer journey times ? Or 
is it thought old-fashioned to worry about 
time at all? It is wasted in prodigious 
quantities by individuals driving themselves 
in motor-cars. 

Or is it expected that with developments 
in telephony, television, tele-smelling and so 
on, it will be unnecessary for any person to 
travel at all in the future so that the nation 
may be free to save millions of pounds per 
year by using motor-ways to carry (for 
example) coal 10 tons at a time in 100 m.p.h. 
motor vehicles ? How many millions of 
pounds could be saved per year merely by 
prohibiting parking of vehicles on the existing 
highways ? 

W. A. TUPLIN 

Sheffield, 

February 21, 1958. 


Sir,—With regard to the proposal to 
convert railways into roadways may I suggest 
that except where there happen to be 
four lines abreast British railway tracks are 
much too narrow to make satisfactory 
highways. 

If anyone doubts this let him go out to 
Western America and try driving on the 
roads which have been made out of aban- 
doned railways in the Rockies. 

W. B. THOMPSON 

London, S.W.1, 

February 22, 1958. 


Sir,—The advocates of “ Conversion of 
Railways to Roadways” appear to work 
with one track minds : “* more roads,” the 
track that is the cause of more than 6000 
deaths, and 30,000 injuries per year. 

It should not be lost sight of the fact that 
our railways in one year (1913) carried no 
less than 1,454,760,813 passengers, and con- 
veyed 568,201,003 tons of freight, at a cost 
of only 33 killed and 723 injured. (These 
figures do not include season ticket holder 
journeys.) 

Observation proves that many road casual- 
ties occur not in the narrow congested areas, 
but on the open fast stretches ; this proves 
that the control of road vehicles leaves much 
to be desired, and until really suitable safe 
methods have been devised, it is safer, and 
far better to transfer back to the railways, a 
large proportion of the traffic “ filched” 
away by cut-throat road operators (both 
passenger and freight), who run their vehicles 
unfettered by the vast amount of controls 
“The Board of Trade” impose upon railway 
operators. 

Let us return to sanity, and free the roads 
of vast numbers of unnecessary long distance 
freight and passenger vehicles. Use the 
roads as local feeders only, for passenger and 


Equip the railheads for 
We cannot afford the huge 
road toll of deaths. More roads do not 
necessarily mean, less slaughter. Rail trans- 
port is still the safest, and for many the 
speediest. 


freight traffic. 
quick transfer. 


REGINALD B. O. BRINDLE 
Wigan, 
February 22, 1958. 


COMPOSITE STEEL AND CONCRETE 
CONSTRUCTION 


Sir,—Readers of Mr. Wilson’s instructive 
letter in your issue of January 31 may be 
interested in an analogous application de- 
vised as long ago as 1949 for a seaside pier 
at Deal. 

It will be seen from the attached sketch 
that it was possible to make a virtue out 
of the necessity for extra fabrication to 
obtain a heavier bottom flange by adopting 
castellation of a B.S.B. at the top and a 
B.F.B. at the bottom. All girders were 















BOTTOM HALF OUT OF 
22'x 12"x 150" B.F.B. 
CASTELLATED 








encased in concrete and the apertures im- 
proved the “ bond.” Shear connectors were 
in this case the conventional “ hairpins” 
since only Swiss experience was then readily 
available. 

The project was, in fact, only recently 
completed,* having been several times post- 
poned. It was estimated that the weight 
of steelwork was almost halved by adoption 
of the composite castellated construction 
as against normal plate girder work. 

E. Loewy 

Harrow, 

Middlesex, 
February 19, 1958. 


Sir,—Mr. Wilson’s letter in the issue 
of January 31 on composite construction 
referred to the full scale tests being carried 
out at Imperial College. This work has 
been made possible by the interest and finan- 
cial support of the British Constructional 
Steelwork Association. Results will not 
be made available during the progress of 
the work, but it is intended to produce a 
full report in the form of a B.C.S.A. tech- 
nical bochure when the investigations are 
complete. 

S. R. SPARKES 

Imperial College of Science 

and Technology, 
February 12, 1958. 


* See THe ENoineer, January 10, 1958, page 46. 
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Book Reviews 


British Battleships 1860-1950. By Dr. 
OscaR PARKES. Seeley, Service and Co., 
Ltd., 196, Shaftesbury Avenue, London, 
W.C.2. Price 120s. 

THE term battleship (or “capital ship” 

since the Washington Treaty of 1921) is 

used to denote the kind of warship which 
nations requiring to use the high seas must 
build to fight, on equal terms, the most power- 
ful ship of a potential enemy. Her form and 
size change, and will continue to change 
with changes in methods of propulsion 
and in weapons and equipment. But her 
role remains unaltered. At the present time 
Britain and her allies are faced with a poten- 
tial enemy who would not require to use 
the ocean routes in time of war and who 
depends largely on submarines to deny their 
use to us. His most powerful surface warship 
is a vessel of the cruiser type. Moreover 
the aeroplane has replaced the gun as the 
long range offensive weapon at sea and 
the aeroplane in turn may soon be replaced 
by the guided missile and the ballistic 
rocket. The nuclear reactor is also about 
to replace the boiler furnace—a revolution 
in propulsion no less fundamental than the 
change from wooden ships driven by sail 
to steam-driven ironclads. It is thus well 
that Dr. Oscar Parkes—who was for fourteen 
years joint editor or editor of Jane’s Fighting 

Ships—should have written a history of 

British battleships since the Crimean War. 

For it was at the end of that war that British 

warships began to change from sail to 

steam and from wooden hulls to ironclads. 

His book, which is dedicated to the Royal 

Corps of Naval Constructors, is mainly 

a critical study of the structure, armament 

and machinery of the long list of ships 

dealt with,and is of special interest to the 
naval architect and marine engineer. Dr. 

Parkes traces the development of the battle- 

ship from the laying down in 1859 of Britain’s 

first ironclad, the “* Warrior”—a ship of 

9200 tons with a horizontal trunk single 

expansion engine and boilers with a pressure 

of 20lb—to the 30-knot ‘“ Vanguard,” our 
latest battleship of 44,500 tons, completed 
in 1946, with a designed horsepower of 

130,000. The book also contains brief 

summaries of the wars at sea and of the 

principal naval actions during this period 
of nearly ninety years which should prove 
very useful for reference. 

It is generally accepted that the Royal 
Navy kept the peace of the world for 100 
years after the Napoleonic Wars. But Dr. 
Parkes makes it abundantly clear that between 
the beginning of the ironclad era until 1886, 
when Sir William White became director 
of naval construction, the Royal Navy 
maintained peace more as the result of the 
prestige it had gained than by its own strength 
and power. During that period of more than 
twenty-five years the Navy consisted of 
a medley of large and small armoured 
ships indicative of the confused and chaotic 
condition of policy governing design. It was 
not until 1889 when, with his ‘ Royal 
Sovereign” design, Sir William—who 
had been responsible for the formation of 
the Royal Corps of Naval Constructors 
six years previously—brought order out of 
chaos. From then onwards until the all-12in 
gun “ Dreadnought ” emerged in 1906, the 
main batteries of all battleships were placed 
in armoured positions fore and aft with 
uninterrupted bow and stern fire and wide 
arcs of bearing on either beam. During the 
twenty years previous to Sir William’s 
appointment the chief constructors were 
first Sir E. J. Reed and subsequently 
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Sir Nathaniel Barnaby and both had to 
contend with exceptional difficulties from 
the material and financial aspects of design. 
The former had to compete with the problems 
of protection against mines and of the ram— 
at that time regarded as a primary weapon 
of offence—and with the rapid increase 
in gun calibre—which continued even more 
rapidly during Sir Nathaniel’s period of 
oftice—from the 12in 35-ton muzzle loader 
to the 16-25in 110-ton breech loader. 
Moreover Sir Nathaniel, besides being faced 
with the new danger of the torpedo, found 
it almost impossible for armour to keep 
pace with gun power. Enormous thickness 
of wrought iron, and later of compound 
iron and steel, was required to keep out 
the heaviest projectiles, thus limiting the 
areas it was possible to protect and compli- 
cating the problem of defence along the water- 
line. Not least of the difficulties was the 
constant cry from Parliament for economy 
in the number and size of ships to be built 
until a war scare or a sudden large foreign 
building programme created a temporary 
panic and demands for more and bigger 
ships. 

Since the building of the “‘ Dreadnought,” 
battleship design has undergone no striking 
change in principle and progress has been 
in the direction of improvements in gunnery 
and the manufacture of guns, armour, 
machinery and boilers rather than in ships’ 
construction. The “ Dreadnought” intro- 
duced an entirely new idea which has governed 
battleship building: to the present day— 
an all-big-gun-armament and turbine engines 
to provide a fast-steaming ship. Mainly due 
to the splendid efforts of Captain (afterwards 
Admiral) Sir Perry Scott, there had been a 
revolution in naval gunnery in the imme- 
diately preceding years. Instead of the fighting 
range of 3000 yards in 1903, it had become 
clear that decisive results would be possible 
in the future by salvo firing with a uniform 
armament of heavy guns at ranges of 10,000 
yards and over. The torpedo threat and 
the consequent necessary increase in battle- 
range had in fact made the building of the 
“* Dreadnought ” inevitable, despite the grave 
risk of Germany starting her new building 
programme on equal terms with a new type 
of ship. The author’s chapters on the 
genesis of the “ Dreadnought”—and of 
our first battlecruiser, the “* Invincible ’’— 
make extremely interesting reading and 
clearly illustrate how much we owe to the 
foresight of the late Admiral Jackie Fisher 
and his henchman Captain Bacon and to 
the design work of Mr. Gard, the then 
construction manager at Portsmouth Dock- 
yard. Dr. Parkes is indeed to be congratu- 
lated on completing a most useful work of 
reference which must have entailed many 
years of investigation and research. 


Personnel Management in the Small Firm. 
By J. M. COLLINGRIDGE AND M. RITCHIE. 
Institute of Personnel Management, Man- 
agement House, 80, Fetter Lane, London, 
E.C.4. Price 4s. 6d. 

IT is surprising that so little has been written 

about the management of small undertakings, 

in view of the fact that 95 per cent of all 
industrial firms in the country employ less 
than 500 people, or to put it another way, 

52 per cent of all industrial workers are 

engaged in small concerns. Accordingly, 

the book before us dealing with the manage- 
ment of the personnel in the small firm is 

particularly welcome. The figure of 500 

has been taken arbitrarily to be the outside 

number of employees in a small firm. In 
their introductory remarks the authors 
explain what is meant by personnel manage- 
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ment, and what are its aims; after this 
a chapter is devoted to the significance of 
personnel management in a small firm, 
while a third section is devoted to the subject 
of administration, a brief chapter giving the 
conclusions arrived at by the authors. 
There are three useful appendices, the first 
of which is in the form of a functional chart 
depicting the different functions involved 
in the management of personnel, the next 
sets out the sources of information on the 
subject, and the third provides three case 
studies, that of a small multiple retail firm, 
that of a small firm with no personnel 
department, and finally that of one employing 
a personnel officer. Such is a brief outline 
of the contents of the book. 

The small firm has the great advantage of 
the possibility of close contact between the 
chief and every member of the organisation, 
but, nevertheless, it has its pitfalls, for if too 
much reliance is placed on this contact, 
serious trouble may result, the bogey of 
favouritism may creep in, or illness or 
other causes may render the chief unavailable. 
Accordingly, we agree with the authors that 
close contact between management and men 
should be a good foundation for efficient 
personnel management rather than its be 
all and end all. 

We are informed that the subject before us 
falls into six separate groups : employment, 
training, wages, communications, health 
and safety, and employee services. While 
in the large firm it is possible to place each 
of these functions under its own supervisor, 
the small firm could not afford so many 
officials; indeed, there would not be the 
work to justify them, and we should welcome 
the authors’ opinion as to which functions 
should be his special province if only one 
personnel office: can be afforded. In a small 
engineering works apprenticeship may pre- 
sent difficulties in that it will not be found 
possible to ensure training in all the necessary 
branches, but in some cases a solution has 
been arrived at by arranging interchanges 
with other small works, to mutual advantage, 
while much can be gained by organised visits 
to other works not only by apprentices but 
also by the staff. With the small firm the 
need for careful work study is claimed to be 
as essential as in the large one, but while 
many employers declare that it is a luxury 
that is not justified, a case is cited of a factory 
which only employed 120 and yet appointed 
a work study officer, with a result that he 
soon more than paid for his own salary. 
In the matter of communications it is just as 
needful to ensure of these being present in 
the small firm as in the large, yet too often 
a chief declares that the personal contacts 
he maintains suffice to ensure the necessary 
communications; but it has been proved 
that where periodic meetings, and informal 
discussions on the company’s policy, the 
nature of orders, new ventures, &c., have been 
held, the labour turnover has decreased, 
while even small businesses have found it 
possible to issue a magazine. While the 
authors evidently prefer functional organisa- 
tion to line management, we should like to 
have seen them insist on an operator being 
responsible to one chief only, for “no 
servant can serve two masters.” 

In their conclusions the authors wisely 
say that they “ cannot over-stress the diver- 
sity of the small firm. There is no one 
answer to its problems : whatever the person- 
nel policy, administration and practice adop- 
ted, it must be tailor-made to suit the parti- 
cular company.” The broad principles 
outlined in this book and the suggestions 
made, are, however, applicable to most 
small undertakings, and the numerous ex- 
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amples interspersed in the text, should all 
prove helpful to those in charge of small 
firms to whom this book can safely be 
recommended. 


Wirkungsgrad und Selbsthemmung einfacher 
Umiaufgetriebe (Efficiency and Irreversi- 
bility of Simple Epicyclic Gear Trains). 
By BeNGT CARLSSON aud Hans LAkSSON. 
Report No. | from the Institut for Machine 
Elements, Chalmers Technical University. 
Elanders Boktryckeri Aktiebolag, G6u borg 
Price 9 Kronor. 

THE report contains a theoretical investiga- 

tion of the efficiency and irreversibility 

of simple epicyclic gear trains in which 
all three members are rotating. The case 
with one non-rotating member which has 
often been treated by other authors, is 
included in the graphs as a special case. 

These graphs give the efficiencies between 

50 and 95 per cent as functions of para- 

meters involving the speeds of revolution 

of the component gears. The irreversible 
region is clearly shown on the graphs. 
it is found that irreversible epicyclic trains 

can have efficiencies higher than 0-50. 

An appendix contains a detailed treatment 

of the Wolfrom gear train. 


Les Aciers de Fabrication Francaise. By 
Maurice PeLou. Editions Science et 
Industrie, 6, Avenue Pierre-I* de Serbie, 
Paris (16e). Price 1500 francs. 

THE present sixth edition of “Steels of 
French Manufacture "—the book first 
appeared twenty years ago and the previous 
edition dates from 1952—has been modified 
and extended in many ways. One of the 
principal changes is due to the fusion of 
several steel plants which has taken place 
and which made it necessary to make corre- 
sponding changes in the numbering of the 
steel grades. Secondly, steels equivalent to 
foreign products are specially marked as 
such. In some cases, the multiplication of 
grades has made it necessary to split some 
tables into two parts. Other changes are due 
to progress with stainless and _ heat 
resisting steels, and the introduction 
of material with new magnetic propertics, 
notably special magnetic alloys, and magneti- 
cally oriented sheet. Comparison of the 
classifications with various French and foreign 
standards is given in an appendix. 


Technical Reports 


Specification for Road and Bridge Works. H.M. 
Stationery Office. Price 5s.—A revised edition of the 
Ministry of Transport and Civil Aviation’s Specifica- 
tion for Road and Bridge Works has now been pub- 
lished. A number of the original road works clauses 
remain unaltered, but many others have been either 
subdivided, recast or, in a few cases, omitted. New 
clauses have been included where necessary, mostly 
in connection with methods of construction which 
have become more firmly established in recent years. 
Amongst these various changes attention is drawn 
particularly to the inclusion of lean concrete granular 
base (clause 806), premixed waterbound macadam 
base (clause 807), the use of soil cement both as a base 
and a sub-base (clauses 810 and 804), and dense tar 
surfacing (clause 907). Attention has also been given 
to bringing the clauses relating to concrete carriage- 
way construction up to date as this is a subject on 
which research and experiment has progressed 
rapidly since 1951. 

For the present, the bridge works clauses remain 
unchanged from the 1951 edition, but it is hoped to 
undertake their revision in the near future. A supple- 
mentary document, Notes on the Specification for 
Road and Bridge Works and on the Preparation of 
Bills of Quantities, is in preparation. 


Investigations on an Experimental Air-Cooled Tur- 
bine. Part 1: General Description of Turbine and 
Experimental Technique. By D. G. Ainley and N. E. 
Waldren. Part 11: Cooling Characteristics of Blades 
Having a Multiplicity of Small Diameter Coolant 
Passuges. By D. G. Ainley, N. E. Waldren and K. 
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Hughes. Reports and Memoranda No. 2975. H.M. 
Stationery Office. Price 18s.—Tests on internally 
air-cooled turbine blades operating under realistic 
conditions are required to determine (a) the degree 
of cooling achievable, and (+) the effects of 
cooling on the overall turbine performance. This 
requirement has led to the manufacture and installa- 
tion of an experimental air-cooled turbine specially 
designed for testing internally air-cooled nozzle and 
rotor blades. The first part of the report records a 
general description of the turbine, the first set of 
cooled blades to be tested, and the associated 
instrumentation. It also records some results of 
early tests made to check the cooling of the turbine 
structure (excluding blades). 

A thorough examination in the experimental turbine 
of the cooling characteristics of a set of internally 
air-cooled nozzle and rotor blades is described 
in Part II. Particular attention was paid to 
the rotor blade cooling characteristics and results 
show that a very substantial reduction in mean rotor 
blade temperature may be achieved with a cooling 
flow equal to 2 per cent of the main gas flow. The 
blades were not uniformly cooled, the blade tem- 
peratures being very much higher near the leading 
and trailing edges than in the mid-chord sections. 
However, examination of the steady thermal stresses 
created by the non-uniformity in cooling, and the 
transient stresses likely to occur during “ thermal 
shock,’ suggest that the non-uniform cooling is 
not very detrimental. An increase in turbine inlet 
gas temperature of about 270 deg. Cent. above the 
permissible value for the same rotor blades and same 
life without cooling appears possible with a cooling 
flow ratio of 0-02. The results further indicate that 
when operating with a fixed cooling flow ratio the 
mean degree of cooling achieved on the present blades 
is not substantially influenced by changes in the gas 
flow Reynolds number, or, within limits, by sub- 
stantial changes in blade aerodynamic loading. The 
results also indicate that cascade tests to investigate 
cooling characteristics of blades may not be wholly 
applicable to similar blades operating in an actual 
turbine stage. This may be due largely to the fact 
that the amount of heat transferred from the gas to a 
blade is influenced considerably by the location of the 
boundary-layer transition points and these, in turn, 
may be greatly influenced by the degree and nature 
of the turbulence in the main gas stream. 


Instability in a Slotted Wall Tunnel. By J. L. King, 
P. Boyle and J. B. Ogle. A.R.C. Current Paper No. 
343. H.M.Stationery Office. Price 4s.—Large press- 
ure fluctuations have been observed in the working 
section of A.R.L.’s new 30in water tunnel. The 
present report describes investigations carried out in 
a 7in wind tunnel to examine such fluctuations in 
detail, and also theoretical investigations which 
explain and describe the phenomena. 

It is shown theoretically that a jet of fluid circular 
in cross-section moving through the same fluid is 
unstable. The slotted wall is unable to stabilise all 
frequencies of disturbance. The length of the working 
section determines preferred wavelengths of dis- 
turbance which feed energy back to the upstream end 
of the jet by compressing the fluid in the reservoir 
surrounding the working section. In the absence of a 
reservoir the instability disappears. 

The present report is not concerned with the 
performance of the 30in tunnel or with measures now 
being taken to improve it. 


Direct Stress Fatigue Tests on Redux-Bonded and 
Riveted Double Strap Joints in 10 S.W.G. Aluminium 
Alloy Sheet. By S. Kelsey and J. B. Spooner. 
A.R.C. Current Paper No. 353. H.M. Stationery 
Office. Price 6s. 6d.—Tensile fatigue tests were 
carried out on sheet specimens in D.T.D. 610B, 
546B and 687A, with double-strap Redux and 
riveted joints. Bonded joints tended to fail by 
shear of the bond at the higher stress ranges and 
by tension of the sheet at the lower stress ranges. 
Riveted joints failed by tension across the first row 
of rivets in all cases, though tests on three-row 
riveted joints showed considerable improvement in 
endurance over those with two rows of rivets. 
Endurances were greater for bonded joints but with 
rather more scatter than for riveted joints, particu- 
larly where bond shear was the cause of failure. 


Books of Reference 


Kempe's Engineers Year Book. Sixty-third edition. 
1958. Morgan Brothers (Publishers), Lid., 28, Essex 
Street, London, W.C.2. Price 82s. 6d.—It may be 
that there was a time in the distant past when the 
publishers of Kempe’s Engineers Year Book, that mine 
of information upon every engineering subject. could 
send out a new edition little changed from that which 
preceded it the year before. But engineering advances 
are quicker now. Thus, year by year, in reviewing 
the Year Book, it falls to us to record how this section 
or that has been wholly revised, other sections heavily 
rewritten, and still others brought, here and there, in a 
page or two, or in a line or two, up to date. This 


r we see from the preface the usual long list of new 
material that has 


been incorporated. What, of 
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course, is less realised by the user is the care with 
which dead-wood is cut out. For it would be fatally 
easy in such a volume, covering so very wide a field, to 
incorporate the new without extinguishing the old, 
leading to the confusion of the user and a steady, 
but increasing, growth in the size of the volume. 
Out of curiosity upon that point, as we were writing 
this review, we picked up Kempe’s for the year 1932. 
That volume just happened to be handy. It contains 
over 2900 pages. Yet, despite all that has happened 
in over a quarter of a century, all the new develop- 
ments in nuclear power, electronics and gas turbines 
not to speak of advances in many other fields, the 
1958 volume contains only just over 2600 pages, in 
clearer type. It now covers a wider field more success- 
fully and more conveniently for the user in 300 fewer 
pages ! 

We refer throughout to the user of Kempe’s rather 
than to the reader. It is, of course, abundantly true 
that the various sections of Kempe’s are well worth 
reading. But the true value of the work has been, and 
remains, that of reference. With Kempe’s on the 
shelf behind him, an engineer at his desk can feel 
certain of up-to-date and accurate instruction upon 
any facet of engineering about which he may be asked 
for or need information. It is there, too, readily to 
confirm a figure or an equation should he feel uncer- 
tain. In miniature, it is a whole engineering library. 
True, it cannot compete in exhaustiveness with well- 
stocked library shelves. But how much quicker it 
often proves to reach it down and consult it than to 
find just the right book from the library ! And who, 
as an individual, could afford to collect and maintain 
a complete library covering so wide a field 2? Much 
could be forgiven in such a volume. In fact, as 
regular users ourselves, we know how difficult it is to 
find it at fault. Its editor and all those who contribute 
to it are once again to be congratulated upon the 
production of a new edition. 


Fasteners Handbook. By J. Soled. Chapman and 
Hall, Ltd., 37, Essex Street, London, W.C.2. Price 
100s.—This handbook covers a majority of the 
many and varied designs of screws, bolts, nuts and 
other types of fasteners made in the United States, a 
number of which are available in this country. It is 
basically a detailed and illustrated classified catalogue 
of the products of a large number of manufacturers. 
Each design of fastener is clearly illustrated and its 
construction described with notes on its particular 
properties, uses, standard sizes available and the 
name of its manufacturer. Brief particulars are also 
given of American standard screws, bolts, nuts and 
fastenings, with the numbers of the relevant specifica- 
tions. By providing an easy reference, this book 
enables designers and engineers to select the most 
suitable form of fastener for particular requirements 
without having to search through numerous 
catalogues. 


Books Received 


Electrical Year Book 1958. Emmot and Co., Ltd., 
31, King Street West, Manchester 3. Price 3s. 6d. 


Mechanical World Year Book, 1958. Emmot and 
Co., Ltd., 31, King Street West, Manchester, 3. 
Price 4s. 6d 

Lehrbriefe fiir Kaltetechnik. Edited by Professor 
H. Weimar. Verlag C. F. Miller, Karlsruhe, 
Germany. Price DM.7.70. 


Welding Handbook. Book 1. Fourth Edition. Edited 
by A. L. Phillips. Cleaver-Hume Press, Ltd., 31, 
Wright’s Lane, Kensington, London, W.8. Price 72s. 


Statically-Indeterminate Structures. Third Edition. 
By R. Garner. Concrete Publications, Ltd., 14 
Dartmouth Street, Westminster, S.W.1. Price 18s. 

Soviet Education for Science and Technology. 
By A. G. Korol. Chapman and Hall, Ltd., 37 
Essex Street, Strand, London, W.C.2. Price 68s. 


Structural Engineers Data Book. By D. A. Cress 
well and J. H. King. Sir Isaac Pitman and Sons, 
Seog 9 House, Parker Street, Kingsway, W.C.2. 

rice 35s. 


Proceedings of the Fifth Midwestern Conference on 
Fluid Mechanics. Edited by A. M. Kuethe. The 
University of Michigan Press, Michigan, U.S.A. 
Price 8 dollars. 


Hydro-Electric Engineering Practice. Volume I. 
tae ae ee by J. Guthrie Brown, 
Blackie an n, Ltd., 17, Stanhope Street, Giz 
C.4. Price 189s. — 


Hydro-Electric Engineering Practice. Volume II. 
Mechanical and Electrical Engineering. Edited by 
J. Guthrie Brown. Blackie and Son, Ltd., 17 
Stanhope Street, Glasgow, C.4. Price 126s. ; 


Hydro-Electric Engineering Practice. Volume III. 
Economics, Operation and Maintenance. Edited by 
J. Guthrie Brown. Blackie and Son, Lid., 17 
Stanhope Street, Glasgow, C.4. Price 84s. eg 


Surface Energy of Solids. By V. D. Kuznetsov. 
Translated from Russian. Department of Scientific 
and Industrial Research, Charles House, 5-11 
Regent Street, London, S.W.1. Price 8s. 6d. from 
H.M. Stationery Office. 
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Simplified Suspension 


A vehicle in which each wheel is located in all directions by 
a single annular rubber spring, and in addition driven by a 
shaft and Hooke’s couplings, is called the “ Gipsy.” It 
differs from its predecessors, which were primarily for use 
by the fighting services, in that it is not intended for sus- 
tained driving across country, there being many exposed 
universal joints and grease nipples: rather it is for high 
speed and comfortable travel on unimproved roads, with 
the ability to negotiate the stretches of poor traction or 


high resistance associated with such roads. 


E recently attended a demonstration 
of the Austin ‘* Gipsy” 4 by 4 4-ton 
utility vehicle. It is distinguished by its 
system of suspension, which uses “* Flexitor ” 
tubber-in-shear springs to locate the wheels 
both in the vertical direction and the hori- 
zontal plane. The simplification possible 
with such a system has been carried to the 
extreme of using only one trailing arm to 
carry even the steering wheels, a practice 
hitherto confined, we believe, to front-wheel- 
drive vehicles. The rubber is stressed very 
slightly in order to ensure a long and pre- 
dictable life in service (as a result life is 
anticipated to be of the order of fifteen years, 
regardless of utilisation, but for obvious 
reasons this has not been verified) : con- 
sequently the spring rate is uniform with 
deflection, and a progressive action is ob- 
tained by bump stops which change their 
contour with travel. In view of the novelty 
of this suspension, which has previously 
been used on trailing wheels only, we shall 
record our impressions of the behaviour of 
the vehicle before describing it in any detail. 
The suspension is, for normal motoring, 
hard : this is inevitable with the simple 
geometry employed. On irregular surfaces 
there is very little tendency for a synchronous 
pounding of the wheels to commence, and 
sharp-edged irregularities of amplitudes of 
about 6in can be surmounted without any 
discomfort at, say, 30 m.p.h. when driving 
in a straight line. Very large, abrupt bumps 
or hollows naturally disturb the vehicle 
and speed is limited by the difficulty of 
keeping on course: “crash through” of 
the suspension is seldom or never evident. 
On soft surfaces there is, of course, no 
consistent tendency to spin one wheel only. 
We have not been able to try the “ wash- 
board” surface associated with graded 
roads. 

The handling characteristics are, naturally, 
unusual, but beyond description on the basis 
of a very short drive on a rough road. At 
moderate speeds on a hard surface, the 
steering self-centres strongly, feeling as if 
dominated by the heavy king pin inclination. 
When unloaded, the vehicle is highly stable 
directionally. The steering is low-geared, 
and large control movements are needed 
to generate a rapid response. On _ bad 
surfaces the low ratio isolates the driver 
from any sharp impulses at the front wheels, 
and very little strength is needed to keep 
the vehicle under control. On loose surfaces 
of sand or gravel, however, where large 
steering deflections and even larger cor- 
rections may be necessary to hold a curved 
course, the vehicle performance is limited by 
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the speed at which the steering wheel can be 
turned through large angles. 

We are advised by the engineers respon- 
sible for the vehicle that, while the handling 
qualities are quite unusual, the low unsprung 
weight and large tyres result in a cornering 
power, at the speeds of which the vehicle 
is capable, inferior to no other Austin car. 

The general arrangement of the vehicle 
can be discerned in the accompanying 
drawings : a large proportion of conventional 
automobile components are employed. 

The engine can be either of the units 
standard in the Austin taxi, i.e. the ‘“* A.70” 
petrol engine or the 2-2-litre diesel: the 
gross outputs and dry vehicle weights are, 
respectively, 62 b.h.p. at 4100 r.p.m. in 24 cwt., 
and 55 b.h.p. at 3500 r.p.m. in 25} cwt. 
The driving characteristics of the two variants 
are likely to be very different, the petrol 
engine having a maximum torque of 110 Ib- 
ft at 1500 r.p.m. and the oil engine 89 lb-ft 
at 2800 r.p.m.: the diesel will presum- 
ably be recommended for applications 
involving large road mileages. The power 
units are not water-proofed or other- 
wise adapted for cross-country work. 
The engines may be run at inclinations of 
20 deg. to the horizontal about any axis 
indefinitely, and at 30 deg. for up to 30 
seconds. The diesel engine demonstrated 
to us was praiseworthily quiet, bearing in 
mind that the cylinder block was immediately 
beyond the cockpit bulkhead, and idled very 
steadily and slowly on its pneumatic governor. 
It did appear that, in a bonnet opening 
only at the top, access to the fuel pump and 
the high-tension distributor would be diffi- 
cult : there is no sludge drain on the fuel 
lift pump, nor is there a separate fuel filter 
or water trap. The last stage in the throttle 
linkage is, on the petrol engine, a torsion bar, 
thus isolating the controls from translational 
movements of the power unit on its mountings: 
the throttle opens with an anti-clockwise 
motion, so that feedback is positive. A 
normal clutch with spring centre is fitted, 
9in in diameter for the petrol engine, and 
10in for the diesel which will call for more 
gear changing. 

The main gearbox is also that in use on 
the taxi, with four speeds and reverse, 
synchromesh being provided on the upper 
three ratios. A tyre pump can be driven off 
this box. To its output end is attached a 
coventional layshaft auxiliary reduction 
with a ratio of 2-02: the second stage of 
gears drives the front axle and, if required, 
the full torque power take off. All gears are 
helical and in constant mesh, engagements 
being made by toothed couplings similar 





to those in a synchromesh box, although 
synchromesh is not embodied: a single 
movement of the lever engages both front 
wheel drive and low ratio, and hence changes 
are specified to be made at a standstill. 

The differential carriers are common to the 
beam axle A.90 and A.95 cars, but the pressed 
housings are of course special to the “Gipsy.” 
The hypoid bevel gears are also special 
to this chassis, having a ratio of 5-125. 
The final drives are identical front and rear : 
the opposite rotation of the gears at the 
front is not considered significant. The 
maximum tractive effort available is 3000 Ib, 
so that on a hard surface adhesion is the 
only limit to the gradient ability. The 
power is delivered to the stub axles by con- 
ventional Hardy Spicer shafts with splined 
sliding joints between the couplings : there 
are three lubrication nipples on each shaft, 
and the first vehicles to enter service will 
require them to be lubricated at 1000-mile 
intervals. On the assumption that four 
wheel drive will be engaged only on surfaces 
not affording good traction, constant velocity 
joints have not been employed at the front : 
the joints between the king pin pivots are 
protected from foreign matter to some extent 
by being inside the large hollow hubs, but 
can be seen and lubricated when the steering 
is on full lock. 

The chassis, though classical in conception, 
is distinctive in detail design. All the principal 
members are welded up into tubular sections, 
the cross-members consisting of two top- 
hat—or rather bowler hat—pressings welded 
together through the brims. The longitudi- 
nals, however, consist of a pair of U sections 
with the open end of one fitting into the 
open end of the other: the advantage 
claimed for this section is that the parts 
most highly stressed under torsion, i.e. 
the radiused corners, have been strengthened 
by cold working in the forming of the U. 
The seams of the tube are at the sides, and 
since the side members are straight in plan 
view, this has allowed the blanks to be cut 
from parallel strip : the more conventional 
approach of using seams at top and bottom 
would have involved a great waste of metal 
in cutting irregularly shaped blanks. The 
cross-members total six, but the second one, 
immediately below the clutch, is smaller in 
section than the remainder : it passes below 
rather than between the longitudinals and 
is fitted principally to support the body. 
Since it obstructs the removal and replace- 
ment of power unit or transmission when 
the body is in place, it is hoped that it may 
prove possible to carry the body on canti- 
levers from the main side members. The 
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rearmost cross-member has provision for 
a towing hook and is therefore rendered 
stable as a beam by including a flat web at 
right angles to the plane of the seams : 
slots are punched in the two troughs and 
tongues on the web enter them, being burnt 
off after the halves are welded together. 
All major welds are performed automatically 
in the works of the chassis suppliers, John 
Thompson, Ltd. 

Forming the first and under the fourth cross- 
members are the springs. These are supplied 
by the Avon India Rubber Company ; 
each spring consists of a central tube and 
a trough-shaped member, between which 
a mass of rubber is bonded. The top of 
the trough is then closed by a top plate 
which is spot welded between the upper edges 
of the trough, and in fitting the top plate 
the rubber is given an initial compression 
which, we are advised, contributes materially 
to its fatigue resistance. The upper edges 
of the trough are the principal locating faces 
of the spring unit. The characteristics of 
the “ Flexitor” units on the “ Gipsy” are 
given in the accompanying table. 


Front 


Approximate loading per unit 730 Ib 940 Ib 
(laden) 
Approximate periodicity( F y 


Axial stiffness 


125 cpm 

22,000 Ib 

r inch 

156,090 Ib 

per inch 
56,000 Ib pe 
inch per deg 

4 deg. 


115 cpm 
18,000 Ib 
per inch 
140,000 Ib 
per inch 
40,000 Ib per 
inch per deg. 
4 deg. 


Radia! stiffness 
Resistance to tulting of axis 


Defiection (normal loading) 


We understand that, for a given design 
stress, and hence life, the axial and radial 
stiffmesses can be increased, for a given 
defiection characteristic, by increasing the 
length of the spring unit. The internal 
damping of these springs is significant, 











General arsangement of ‘* Gipsy ’’ 10 cwt vehicle 


but the heat evolved is not sufficient to 
damage the rubber in any natural environ- 
ment : it is interesting to note that although 
the suspension will be extremely hard after 
the vehicle has been left to stand in an 
arctic temperature, the internal damping will 


On the right-hand drive ‘‘Gipsy’’ the lever nearest the driver controls the 
transfer box and the longer lever the main gearbox ; the hand brake is 


beneath his left thigh 


nevertheless quite soon restore the rubber 
to normal. There is a transient yield of the 
springs after long exposure to tropical heat : 
no harm is done to the rubber by using it 
in this state, however. 

Bolted directly to the ends of the suspen- 
sion units are the trailing arms : the pro- 
duction springs have the unloaded attitude 
controlled, between abutments and mounting 
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holes, within '),, deg, so that no adjustment 


is regarded as necessary. The amount of the 
small initial settlement is also consistent. 
The rear suspension design is very simple, 
each arm consisting of a pair of shallow 
flanged pressings welded together around 
their periphery to form 
a hollow box : brackets 
for the telescopic shock 
absorber and the hand- 
brake ‘“* Bowdenex” 
cable abutment are 
added at the rear. To 
provide a smooth sur- 
face for the progressive 
bump stop, a small 
platform is welded on 
above the seam along 
the top edge of the 
arm. Since B.M.C. live 
axles are semi-floating, 
the design of the hub 
and carrier do not dif- 
fer fundamentally from 
their normal practice. 
The design of the 
front suspension is, of 
course, considerably 
more intricate, al- 
though the main com- 
ponents, the trailing 
arms, appear similar. 
Platforms for the bump 
stops are again added 
to the top edges, 
but lever-pattern hydraulic dampers are 
fitted, with a rubber ball joint at the bottom 
of the link and, since the lever travel is 
very large, a cylindrical bush at the top. 
With the high suspension frequency charac- 
teristic of this vehicle, it was found that the 
attitude of the front pair of trailing arms 
altered only | deg. between laden and un- 
laden, and it was decided that such a change 
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in the caster angle, normally 3 deg., would 
be acceptable. The differential change in 
caster with roll appears to act in such a 
direction as to reduce self-righting torque, 
but this effect is both held down by the hard 
Suspension, despite the ground-level roll 
axis, and obscured by the very high king pin 
inclination. The king pin inclination is 
12 deg., and there is also a lateral offset of 
1din (for 5-00 by 16 wheel with 6-00 tyre), 
between the centre of the contact area and 
the king pin axis. With a single trailing arm 
geometry it is theoretically possible, even as 
on a Dubonnet suspension, to use a single 
track rod, but the rod must pass along the 
axis of the trailing arms. On the “‘ Gipsy” 
a track rod passing through apertures in the 
trailing arms near the middle of their length 
is used, the ball joints being within the wheel 
rims. The end of the drag link lies rather 
closer to the suspension axis, on the end of a 
deep bell crank which can be fitted at either 
side of the chassis depending on the driver’s 
position. A steering box of the worm and 
peg pattern, for which the transmission 
efficiency is not particularly high, has been 
selected : the ratio is 14-5. All the steering 
connections are ball and socket joints of 
‘Nylon.’ The king pins have plain bearings, 
with grease nipples at the ends of the pins, 
and the thrust washer is of sintered bronze 
so that friction will not be absent from the 
swivels. Since the camber changes are 
effectively the same at front and rear, the 
tyre pressures differ markedly (front 20 Ib 
per square inch, rear 26 lb per square inch) 
to give positive static stability. 

The body, which is essentially unstressed, 
is made of steel, in order that any damage can 
be repaired by welding The body is 
phosphate treated before painting in the 
same manner as Austin car bodies ; 
since both sides of every panel are exposed, 
repair of any areas that are corroded should 
net present undue difficulty. The cockpit 
has seats for three persons, but the gearbox 
cowling occupies the space required for the 
feet of a normal sized person in the centre : 
the left hand drive versions, in which the 
gear lever is close to the driver, may be 
preferable in this respect. The doors can 
be lifted off their hinges : the catches hold- 
ing them on to their locating pegs are operated 
by cables across the inner surface near the 
top. The long wheel arches each include two 
lockers, secured by small cowling fasteners 
with wire handles, or can be upholstered to 
afford seats for six persons. 

The controls include large pedals, requiring 
little effort, for clutch and brake: these 
operate hydraulic master cylinders, thus 
allowing the integrity of the floor to be 
preserved. The throttle control is a small, 
isolated pedal, and, at least on rough going, 
it would be an advantage if there were a 
treadle upon which the driver could bear 
hard. The windscreen wiper is on the bottom 
of the screen and tempts the driver to reach 
through the wheel to control it. 

A fuel tank of 13 gallons capacity is 
claimed to afford a range of 325 miles on 
petrol and 420 miles on fuel oil. The fuel 
piping is of ‘* Nylon,” sufficiently transparent 
for bubbles to be seen in a clean pipe, and 
supported by passing through sections of 
tube about 2in long welded to the chassis. 

Equipment which may be specified in- 
cludes a capstan located in front of the radia- 
tor, driven by a dog clutch off the front end 
of the crankshaft. When the power take-off 
is to be used continuously, an oil radiator 
of gilled tube construction can be specified. 
A towing hook and a socket for trailer 
electrical connections, excluding electric 
braking, are also optional. 
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2000 H.P. Diesel Hydraulic 
Locomotive 


Under the railway modernisation plans it is proposed to replace steam locomotives 
completely by diesel traction on the whole of the Western Region lines between 
Newton Abbot and Penzance, and initially on many through trains between 
Paddington and Bristol and the west of England. Under this programme about 130 


diesel hydraulic main line locomotives will replace 200 steam locomotives. 


Ina 


demonstration run on Monday last of the first 2000 h.p. diesel hydraulic locomotive 
to be delivered a nine-coach train was hauled from Paddington to Bristol and back. 


ETAILS have now been released of the 

first of the five A-I-A A-l-A diesel 
hydraulic locomotives of 2000 h.p. being 
built by the North British Locomotive 
Company, Ltd., for service on the Western 
Region of British Railways. This type 4 
locomotive, numbered D600 and named 
“* Active,” is illustrated on this page and 
its leading particulars are given in the table 
we reproduce. It is powered by two 


N.B.L.-M.A.N.  pressure-charged, twelve 
Leading Particulars of Diesel Hydraulic Locomotive 
No. D600 

Length over buffers 65ft 
Bogie wheelbase. 1 Sft 
Driving wheel diameter 3ft Jin 
Carrying wheel diameter 3ft 34in 
Weight in working order 117 tons 8 cwt 
Fuel capacity 800 gallons 
Water capacity... . 1000gallions 
Maximum speed . 90m.p.h. 
Maximum tractive effort (30 per cent adhesion) 

and continuous rating ; ‘ . 50,000Ib 


cylinder diesel engines, each with a rated 
output of 1000 b.h.p. at 1445 r.p.m. or 
1100 b.h.p. at 1500 r.p.m. Each engine 
drives the outer axles of one bogie through a 
Voith/North British ‘ L306r” hydraulic 
transmission equipment with a maximum 


The double-plate six-wheeled bogies have 
welded and stress relieved sub-assemb- 
lies. The traction, braking and transverse 
forces are taken by an inner and outer 
centring ring, the inner part of the ring 
being attached to the underframe and the outer 
part being integral with the bolster. Four 
widely spaced bearing pads which rest on a 
double swing link bolster take the total 
weight of the main frame and superstructure. 
This bolster in turn rests on the transverse 
laminated springs supported from the bogie 
frames by spring link planks and swing links. 
From the bogie frame the load is transferred 
to the grease-lubricated Timken roller-bearing 
axleboxes by a system of beams and coil 
springs. Manganese steel liners are fitted on 
axlebox and hornface guides. 


ENGINES AND TRANSMISSION 
The two N.B.L.-M.A.N. “ L12V 18/21S ” 
twelve-cylinder engines are each pressure 
charged by Napier exhaust gas _ turbo- 
blowers. The engines are mounted on bed- 
plates which are flexibly mounted on the 
underframe. Connection of the engine 





2000 h.p. diesel hydraulic locomotive for Western Region of British Railways 


rating of 925 h.p. at 1445 r.p.m. input and 
1036 h.p. at 1500 r.p.m. input. 

The locomotive has a main frame built 
of mild steel plates and sections, the main 
longitudinal members being built up to form 
an l-section and braced by cross stretchers. 
This framework is completed by plates and 
channels and on top of it a platform is built 
to form a continuous floor. Standard side 
buffers and drawgear are fitted at each end 
of the locomotive, together with connections 
for the carriage warming and the vacuum 
train pipe systems. The nose at each end of 
the locomotive is fitted with doors to give 
through access when locomotives are arranged 
for multi-unit operation, and jumper sockets 
are provided for coupling and remote control. 


shaft to its transmission is through Hardy 
Spicer cardan shaft. The cylinder banks are 
set at 60 deg. with the cylinders staggered to 
allow for side-by-side connecting-rods on 
each crank. The wet cylinder liners, of cast 
iron, are located in place by individual cast 
iron cylinder heads and are free to expand 
downwards by rubber sealing rings fitted at 
the lower end. The crankcase is of a fabri- 
cated steel construction incorporating seven 
cast steel bulkheads carrying the main 
bearing housings. The two cylinder blocks 
welded to the main crankcase frame are 
constructed from formed steel plates. The 
cylinder banks are joined at the top by a 
steel platform which carries the monobloc 
fuel pumps and governor. To relieve the 








328 


stresses set up in the cylinder blocks, tie 
bolts are fitted and extend from the top of the 
blocks into the cast steel bulkheads. The 
crankshaft is made from alloy steel forging 
hardened and ground, the crank webs being 
drilled to allow an oil flow from the main 
bearings to the crankpin bearings. Cylinder 
heads are each fitted with two inlet and two 
exhaust valves, a fuel injector and a precom- 
bustion chamber. 

The valves on each cylinder bank are 
operated by a camshaft which is situated 
between the two banks and positively driven 
by spur gearwheel. A gear drive to the 
tandem fuel pumps is taken from the free 
end of the camshaft. The connecting-rods 
are one-piece forgings of alloy steel with a 
copper/lead steel-backed bearing at the large 
end and a phosphor-bronze bush at the 
small end. Oil is carried from the big end 
to the small end by a centrally drilled oil 
hole. 

Exhaust manifolds from the engine connect 
with the Napier pressure charger inlet, and 
the output from the pressure charger is 
ducted through the roof. The hydraulically 
boosted governor is gear driven from the 
crankshaft and an electro-pneumatic remote 
control gear gives seven speed steps from 
idling to full load. Engine lubrication is 
primed from a pump driven by an electric 
motor which cuts out when the engine starts 
as the oil pressure switch closes and operates 
the dynostarter motor contactor. 

Each of the two sets of hydraulic trans- 
mission equipment is connected through a 
Hardy Spicer cardan shaft to its appropriate 
diesel engine. In each transmission there are 
three torque converters. Infinitely variable 
torque multiplication is inherent in the design 
of each hydraulic torque converter, but in 
this installation one is designed to be the 
most efficient at starting and low speeds, the 
next for intermediate speeds and the third 
for high speeds. One converter is filled as 
another is emptied and the change is made 
without interruption to the transmission of 
torque to the wheels. Transmission oil 
is cocled in a heat exchanger, where the heat 
is transferred to the engine cooling water. 
This method is designed to ensure rapid 
warming up to the best operating temperature 
and prevent excessive temperature rise even 
under severe overloads. Reverse gears are 
built into the transmissions, the direction of 
change being controlled by electro-pneumatic 
valves. A safety device prevents the driver 
reversing the locomotive while it is still in 
motion. ce 

Drive from each hydraulic transmission 
to the axle-mounted gearboxes on the outer 
axles of each bogie is through Hardy Spicer 
cardan shafts fitted with needle-bearing uni- 
versal joints. The gearboxes on each bogie 
have spiral bevel reduction gears and the 
reaction torque from each gearbox is taken 
through torque arms and rubber bushes to 
the bogie frame. These axleboxes were 
supplied by David Brown (Huddersfield), 
Ltd. Each engine and transmission unit 
is independent of the other and can be cut 
out if required. BE 

The dynostarter on each engine is driven 
directly from the engine crankshaft and 
when acting as a generator provides 
110V for supplying the electrical load and 
charging the battery. The voltage is auto- 
matically held within fine limits irrespective 
of the generator speed. When acting as a 
starter the starting current is drawn from 
a forty-eight cell lead acid battery of ample 
capacity. The two dynostarters were supplied 
by the Electric Construction Company, Ltd. 

The cooling fan motors of the Serck 
radiators of the engines are controlled by the 
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water outlet temperatures from the engines. 
When the water temperature of an engine 
reaches 180 deg. Fah. the fan is automatically 
switched on and temperature is controlled 
by a Drayton regulator. When the tempera- 
ture drops to 170 deg. Fah. the fan motor is 
switched off. 

Individual motor-driven exhausters and 
compressors are provided for the braking 
equipment, and four brake cylinders on each 
bogie operate clasp brakes on each wheel. 
A Westinghouse 
vacuum-controlled 
straight air brake is fit- 
ted on the locomotive 
and thedriver’s vacuum 
brake valve applies 
the train brake and 
makes a proportional 
application of the loco- 
motive air brakes. 
Operation of the air 
brake handle does not 
affect the train, but 
makes a straight air 
application on the loco- 
motive, or on all the 
locomotives in a 
multiple unit. In the 
unoccupied cab or cabs 
the air brake handle 
is in the “release” 
position and the 
vacuum brake handle 
in the “running” 
position. When haul- 
ing an unbraked or 
partially braked train 
the brake application 
on the locomotive must be controlled by the 
three-chamber reservoir unit. The opera- 
tion of the vacuum emergency valve must be 
delayed until that application is completed, 
and this is accomplished by introducing 
into the supply pipe to the vacuum emergency 
valve a  “ train-braked /train-unbraked ” 
change-over cock and a timing reservoir. A 
fly-handle on the driver’s air brake cuts 
out the proportional application and allows the 
locomotive to be moved, even if the train pipe 
vacuum is broken. 

The photograph we reproduce of the 
driver’s cab shows the way in which the 
contrel pedestal has been arranged on the 
left of the driver. 

The controls are grouped together in each 
cab. At the first step of the power handle the 
engine idles, but no power is transmitted, 
since the filling valve of each transmission 
is in the closed position, allowing no oil to 
the first torque converter. At the next step 
the filling valve of each transmission opens 
and power is transmitted to the wheels. The 
remaining steps give progressively greater 
engine speeds and greater power to the wheels 
up to the maximum. When the master 
reversing handle is at the “* off ’’ position, all 
controls are dead and this handle is locked in 
the “ off” position when the master key is 
removed. Interlocks prevent incorrect opera- 
tion of the reverse gears and the application 
of power unless the gears in all transmissions 
are home in the correct direction. 

Separate start and stop buttons allow either 
engine to be cut in or out at will. As is usual, 
automatic safeguards are provided to protect 
the engines and transmissions against exces- 
sive oil temperatures, and the engines against 
loss of oil pressure, loss of water or excessive 
overspeed. Remote-reading tachometers 
indicate to the driver the speeds of any 
engine, when in single or in multiple locomo- 
tive working. A Spanner train heating boiler 
situated at the centre of the locomotive has a 
working pressure of 80 lb per square inch and 
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its water is maintained at the correct work- 
ing level by a regulator. 

In addition to these five 2000 h.p. loco- 
motives, the North British Locomotive 
Company, Ltd., has orders for a further fifty- 
eight 1000 h.p. B-B diesel hydraulic loco- 
motives. Thirty-three diesel hydraulic loco- 
motives being built at the Swindon works of 
the Western Region are of 2000 h.p. with a 
B-B wheel arrangement, and these loco- 
motives have Maybach engines with Mekydro 





View through cab door of diesel hydraulic locomotive showing 
driver’s control pedestal 


transmission. Orders have yet to be placed 
for the remaining thirty-four locomotives of 
2000 h.p., which are required under the 


present programme of conversion from 
steam to diesel traction in the Western 
Region. 





British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


SCHEDULE OF COPPER AND COPPER ALLOY 
TUBES 


No. 2871 : 1957. Price 15s. This schedule is the 
first of a series to be prepared for copper and copper 
alloys in various wrought forms. It contains all the 
requirements from existing standards for copper and 
copper alloy tubes, with adequate cross references to 
the individual standards, which will for the present 
continue to exist. The new standard also contains 
requirements for six alloys not previously included in 
standards for tubes. 

The general requirements applicable to all materials 
are grouped in the first section, together with the 
relevant tolerances ; and the specific requirements 
for each of seventeen materials are dealt with in the 
next section. These requirements include the chemical 
composition (with cross references to the existing 
standards in which the chemical compositions appear), 
the conditions in which the material is available, and 
the mechanical properties. Materials are identified 
by symbols, which in future schedules for wrought 
products will be used for the same alloys wherever 
they appear. The same symbols will be introduced 
into the existing British Standards when they 
are revised. 

The requirements included in these first two 
sections apply to the materials when they are required 
for general purposes. Many of the existing individual 
standards, however, include requirements which are 
specific to an end-use which may differ from or be 
additional to those for general purposes, and in 
section three of the standard, requirements for 
particular applications are dealt with. 

The standard contains a “ fold-out” summary, 
which shows the chemical compositions of all the 
copper and copper alloys which are to be included in 
any one of the schedules for the wrought products. 
When including in the one document all the require- 
ments from all existing British Standards for tubes 
certain anomalies became apparent, and where 
possible they have been eliminated. Correspondin 
amendments to the existing individual standards wi 
be made. 
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(Left) High speed, low weight, rock drill with air-operated pusher leg. (Right) Rocker loader in operation. The loader has a bucket of 7 cubic feet capacity, discharging 


at a height of 47in at a point 21in behind the loader 


Rock Drills and Mine Loaders 


[ EMONSTRATIONS were given recently by 
Atlas Copco (Great Britain), Ltd., Beresford 
Avenue, Wembley, Middlesex, of a new rock 
drill and a high-capacity loader for use in mining 
and tunnelling work. The pneumatic drill, 
known as the “ Lion,”’ is intended for use in 
conjunction with an improved design of pusher 
leg, and it can be seen in operation in one of the 
photographs we reproduce on this page. It 
combines high speed in operation with a low 
weight of only 66 1b, and its maintenance costs 
are stated to be very low. Normally designed 
for a working pressure of 85 Ib per square inch, 
the drill, by a slight modification, can operate 
with air at 60 lb per square inch. With air at 
85 lb per square inch the drilling speed is stated 
to be up to 3ft per minute in sandstone with a 
1-7in bit, and 24-Sin per minute with a 1''’;,in 
bit in hard granite when the air consumption is 
152 cubic feet per minute. 

The drill has a 23in diameter piston with a 
stroke of 2}in and with air at 85 lb per square 
inch it delivers 2000 blows per minute and rotates 
at 200 r.p.m. The rotation chuck takes a 4/in 
by jin hexagon collared shank. A new design of 
double-opening direct-flow valve is stated to 
contribute to the heavy impact and increased 
drilling capacity. The rotation mechanism 
incorporates a rifle bar opening with four pawls 
and rotation is effected on the return stroke. A 
supply of flushing water is conveyed through a 
large concentric axial tube in the machine, and 
its flow is controlled by a valve interconnected 
with the throttle of the drill. 

As can be seen in the illustration one air and 
one water hose only are used for operating both 
the drill and the pusher, and a particular point 
in the design is the simplification of centralised 
controls on the back head and the handle of the 
drill. One of two small throttle levers on the 
back head controls the sequence of initial feeding, 
water flushing, and then the actual drilling opera- 
tion. The other lever controls the valve which 
regulates the feed pressure of the pneumatic leg. 
When it is required to retract the leg a valve lever 
in the handle is depressed and the leg extension 
is returned by air pressure. During drilling 
this lever is used for intermittent variation of the 
thrust imparted by the pusher leg. 

With this lever the leg can be retracted quickly 
and easily during drilling, for resetting 
when its limit of extension has been reached. 
For this leg resetting operation the drill is 
not stopped and the operator simply takes 
the weight of the drill and holds the lever in 
whilst the leg is automatically retracted by com- 
pressed air. When the foot of the leg reaches its 
new anchor position the handle lever is released 
and drilling feed at once recommences, with the 
pusher in operation. The makers point out that 


the * Lion ’”’ drill can be modified to a sinker or 
arranged for chain and screw feed equipment. 

A new lightweight rock drill, known as the 
“ Terrier,’ which has been developed, weighs 
some 244 1b. It has a I#in diameter by lin 
stroke piston, giving 2650 blows a minute with an 
air consumption of 46 cubic feet per minute at 
85 lb per square inch. It can be supplied with a 
standard rotation chuck for jin by 44in drill or a 
chuck for gin by 44in steels. 

The improved large-capacity rocker-shovel 
loader, introduced by Atlas Copco and shown in 
our second illustration, is intended for use in 
tunnels which have a width of 7ft to 8ft and a 
minimum height of 7ft. Its 7 cubic foot bucket 
has a discharge height of 47in to a distance of 
2lin behind the loader. A 15 h.p. air motor 
actuates the bucket mechanism and a 12 h.p. air 
motor is used for tramming the loader. Both of 
these motors are of vane construction, and during 
the demonstration the effective way in which they 
and the air controls have been silenced was par- 
ticularly noticeable in heavy working. 

During digging ail loads are transmitted 
to the buffer bar of the bogie. At the dis- 
charge position the arms of the bucket con- 
tact buffer springs. The loader has a clean- 
up range of 104in, and during operation 
the machine is automatically centred and 
locked when discharging the bucket. The main 
controls for tramming and bucket swivelling and 
discharging are conveniently grouped in 
two lever quadrants at the side of the machine 
above the operator’s platform, from which there 
is a clear view of the working area. A quick- 
release diaphragm valve enables all air to be 
immediately exhausted from the pneumatic 
system of the machine when necessary, and the 
air control levers can be locked for safety. Both 
of the motors and other working parts of the 
machine are automatically supplied with oil from 
a central lubricator of sufficient capacity for 
about ten working shifts. In addition to effective 
lubrication, particular attention has been paid 
to sealing the mechanisms against the ingress of 
water and dust to reduce wear and the need for 
maintenance to a minimum. 

The machine was demonstrated as arranged 
for dip loading and for this purpose it was fitted 
with an air winch at the rear. The wire rope of 
this winch was anchored some distance to the 
rear of the machine on the level track and its air 
system coupled to that of the traction motor with 
the controls interlocked. Thus, when the traction 
motor was used to draw the machine away from 
the digging point. the normal adhesion of the 
wheels on the inclined track was automatically 
and effectively supplemented by the pull of the 
winch. The air consumption of the loader is 
stated to be 205 cubic feet per minute, and its 


net capacity from 53 to 73 cubic yards per hour, 
depending upon the quality of the rock handled. 
A special version of this machine is fitted with 
a higher deck for filling larger cars, and it 
requires a minimum working height of 7ft 10in. 





Trent and Mersey Canal Deviation 


A DIVERSION of the Trent and Mersey Canal 
is being carried out by British Transport Water- 
ways at Marston, near Northwich, in Cheshire, 
in order to avoid the danger of a breach of the 
canal through nearby abandoned salt mine shafts. 
The diversion is about 650 yards long and 55ft 
wide, and is a completely new section of canal. 
Marston is on the main line of the Trent and 
Mersey Canal between Anderton and Middle- 
wich, a section which carries about 60,000 tons 
of traffic annually between the Mersey ports 
(including Manchester) and the Potteries and the 
Midlands. The old mine shafts were sunk many 
years ago for digging rock salt. Since the work- 
ings were abandoned in 1928, one of four shafts 
only a few yards away from the canal bank and 
sunk 300ft to the excavations below, has been 
severely affected by salt solution, resulting in a 
collapse of the brick lining and an enlargement 
of the underground cavity. 

Despite the tipping of thousands of tons of 
material to try and block the shaft, it has dropped 
about 10ft since 1928 and the collapses have 
become more frequent and more extensive in the 
last few years. The edge of the growing crater, 
where the shaft reaches the surface, is now so near 
the canal that it presents a real risk to the canal 
bank. Further tipping of material would not 
have saved the situation, so it was decided that 
a diversion of the canal was the only effective 
remedy. The new route will be subject to the 
normal brine subsidence of the area and the 
canal walls are thus being constructed in concrete 
2ft thick and extending 3ft below water. The 
total cost of the deviation, including purchase of 
land, will be £30,000. The contractor is George 
Dew and Co., Ltd., who is doing the work under 
the general supervision of Mr. E. W. Ratcliffe, 
the north western divisional engineer, British 
Transport Waterways. Another important water- 
ways development in the same area is taking 
place at Sutton (near Northwich), on the Weaver 
Navigation, where a diversionary channel, 
1600ft long, is being constructed to avoid the 
disused Sutton Locks. The new channel will be 
120ft wide at the normal water line and 12ft deep. 
The work is part of the £260,000 programme of 
development for the Weaver Navigation. 





Lioyp’s Wreck Returns.—The returns of mer- 
chant ships totally lost &., issued by Lloyd’s Regi- 
ster of Shipping for the quarter ended June 30, 1957, 
show that throughout the world twenty-nine ships 
of 23,279 tons gross were lost consequent upon 
casualty, of which four ships of 1806 tons were Owned 
in Great Britain and Northern Ireland. The corre- 
sponding totals for ships condemmed, broken up, &c., 
were eighty-five ships of 139,432 tons and forty 
ships of 66,990 tons respectively, 
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Cambridge University 
Engineering Laboratory 


Post-war plans for the engineering department at 
Cambridge reached an important stage in 1952, 
when a building of 54,500 square feet was opened. 
It was described in ‘* The Engineer ’’ of November 
21, 1952. An addition to this building, namely a 
four-storey centre wing and a single-storey block 
has been completed and was opened informally by 
the vice-chancellor of the University on February 
25. A south wing, with a floor area of 28,700 
square feet, is under construction, and will house 
fluid mechanics laboratories. In the new buildings 
opened this week are mechanics of machines and 
structures research laboratories, a fatigue labora- 
tory, control engineering lecture room, control 
room and laboratories, and staff and lecture rooms 


7a 





Here we show part of the fatigue laboratory, which covers 
1450 square feet on the ground floor of the four-storey block. 
its equipment includes a 60-ton Schenk direct stress machine, 
a 10-ton Losenhausen universal fatigue testing machine, a 10- 
ton Losenhausen pulsating tension machine and various other 
machines and rigs, including a machine for fatigue testing 
tubular specimens under alternating torsion, by resonance 
vibration under very high frequencies. 

Apart from the undergraduate teaching experiments which 
will be carried on in the mechanics of machines laboratory, 
research will be done on non-linear vibration. This work is 
in three principal branches, namely the effects of non-linearity 
arising when a system vibrates with large amplitudes, a 
study of vibration isolation by use of non-linear springs, and 
research on machine tool dynamics. 


The control engineering rooms will be used for a post-graduate 
course lasting a year. A separate research laboratory will 
accommodate six students. Its equipment includes provision 
for work on control systems with predicted time of changeover 
to give the best performance with varying loads, as well as 
changing input, and for recording and analysing random pro- 
cesses. The computing room will house analogue com- 

puting equipment 
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The four-storey wing is the first multi-storey 
office or laboratory building to have been designed 
by the plastic method. It is particularly apt that 
a method devised and developed by Professor 
Baker and his research team should find its first 
multi-storey application in this engineering building 
at Cambridge. The saving in weight of steel due 
to the plastic method of design is estimated at 
25 per cent. The lightness of the steelwork sections 
is apparent from our first illustration, which shows 
the steel structure of the multi-storey block and of 
the single-storey block in the foreground. The 
completed building in the background is_ the 
extension opened in 1952. The second illustration 
shows the two new blocks completed, again with the 
single-storey laboratories in the foreground. The 
steel frame is welded, with heavy welded beam-to- 
stanchion connections. The beams span 33ft, in 
both the multi-storey and single-storey areas ; 
the latter has a ceiling height of 20ft, and the 
relationship of span to height is architecturally 
pleasing. The design also allowed an economy in 
head room in the four-storey building, by allowing 
main beams with smaller depth than would have 
been required in a more orthodox bolted design. 
The steelwork contractor was Harland and Wolff, 
Ltd. 
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Valve Factory at Paignton 


A new factory for the manufacture of special valves by Stand- 
ard Telephones and Cables, Ltd., was opened last month at 
Paignton, Devon. It is one of the eight main S.T.C. fac- 
tories in Great Britain. Until September 1940 the company’s 
valve manufacturing work was centred at North Woolwich 
but then, for strategic reasons, the production of valves, 
crystals and magnetic materials was dispersed by transfer- 
ence to Ilminster, Somerset, where, despite the drawbacks 
of the site, the valve division remained for nearly sixteen 
years. When it was proposed to relocate the valve division 
in London, the Government invited the company to consider 
consolidation in the West Country. The Paignton factory, 
which is the outcome of these considerations, was occupied 
in July last year and it now employs 1050 workers, 30 per 
cent of whom are women. It is a single-storey building with 
150,000 square feet of floor area, on a 46-acre site 
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It is equipped to produce mainly 
special valves for radio communica- 
tions, including microwave and high 
power valves as well as gas-filled 
tubes. Design and development work 
is done in an engineering building 
which has a chemical laboratory, a 
model shop and a special area in 
which long-life submarine repeater 
tubes are made under laboratory 
conditions, with conditioned air, dust 
freed by electrostatic precipitation. 


The illustration on the left shows the 
main assembly shop ; in the back- 
ground are the vacuum pumping 
stations, one of which is illustrated 
above. Part of the air conditioning 
and refrigeration plant is shown 
below, left. Among the services 
provided throughout the factory are 
hot water, cooling water, oxygen, 
hydrogen and nitrogen. Oxygen and 
hydrogen are generated in the base- 
ment cell room, shown below, and 
nitrogen is produced by burning air 
with hydrogen 
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Sir James Swinburne, Bt., F.R.S. 


To-pay, Sir James Swinburne, F.R.S., cele- 
brates his 100th birthday. We cordially join in 
the many congratulations that will reach him on 
this auspicious occasion. Sir James now enjoys 
a well-earned retirement after a long period of 
active years in the engineering profession. Until 
he was well over ninety, he was chairman of 
Bakelite, Ltd., of which company he is now 
honorary president. His work on plastics goes 
back to the early years of the present century. 

Sir James was born at Inverness and began his 
engineering training in the Gorton locomotive 
works, Manchester. Subsequently, he was 
associated with Swann in the manufacture of 
incandescent lamps and with Crompton in 
dynamo development and production. His 
work in electrical engineering led to Sir James 
being elected a Feliow of the Royal Society in 
1906. Sir James has been a member of the 
Institution of Electrical Engineers since 1885, 
and served the Institution as president in 1902. 
He is a member of the Institution of Civil 
Engineers and a past-president of the Faraday 
Society. Sir James has many interests, pro- 
minent among them being music, horology and 
sociology, on all of which he has written lucidly 
during his distinguished career. 


London Atomic Energy Insurance 
Conference 


INSURANCE delegates from fourteen European 
countries are attending a three-day atomic energy 
conference in London, as guests of the British 
Insurance (Atomic Energy) Committee, to dis- 
cuss problems concerned with the insurance of 
atomic reactors. This committee, which was set 
up nearly two years ago, representing the British 
insurance companies and Lloyd’s underwriters, 
musters the resources of the British insurance 
market to form a single atomic energy insurance 
“ pool” with which to provide the underwriting 
capacity needed to cope with the immense sums 
involved in covering atomic energy risks: for 
example, on an installation such as Calder Hall, 
the amount of cover required in respect of 
material damage alone is of the order of 
£30,000,000, ignoring any third party liabilities. 
The committee is also a means of ensuring 
maximum co-operation between individual 
insurers and of facilitating the exchange of tech- 
nical information between one insurance market 
and another. 

A statement issued by the British Insurance 
Association, 59-67, Gresham Street, London, 
E.C.2. recalls that the conference (which ends 
to-day) is the second to be sponsored by British 
insurers who are in the forefront of atomic energy 
insurance developments ; the previous one was 
held in London in February last year. The main 
objects of this second meeting are to determine, 
in the light of the experience of the past twelve 
months, how the various insurance markets of 
Europe may work more closely together to pro- 
vide insurances on a comprehensive basis for the 
many reactors now being built or contemplated, 
particularly on the Continent of Europe. 

The conference is being conducted in three 
languages, the proceedings being informal, on 
the lines of a working party. Among the more 
interesting subjects examined in this way is the 
British Insurance (Atomic Energy) Committee's 
recommendation contained in its detailed report 
on atomic energy risks and their insurance, that 
liability for radiation damage should be chan- 
nelled to owners and/or operators of private 
reactors. The report, published in June, 1957, 
says that the object of such channelling is to 
ensure that any claim from a third party should 
be made simply and solely against the reactor 
owner or operator, who would be able to take out 
insurance in connection with radiation hazards 


on behalf of all against whom claims might be 
made, including those awarded the construction 
contract, sub-contractors and suppliers of 
materials and component parts. 

In the United Kingdom, this kind of approach 
to the problem has been accepted by the Govern- 
ment, who propose that the owner of a reactor 
shall be under an absolute liability and shall be 
required to insure to a sum of £5,000,000, or else 
show that he has liquid assets available to that 
amount. Other subjects being discussed at the 
conference include : 

Methods of co-operation between the atomic 
energy insurance pools of different countries, 
including questions of reinsurance and co-insur- 
ance one with another; the desirability of 
obtaining agreement on the factors necessary 
for the proper evaluation of atomic risks for 
insurance purposes ; bases of premium rating 
for material damage and third party risks. 


National Physical Laboratory 


Last year a comprehensive review of the 
Organisation and programmes of work of the 
National Physical Laboratory was carried out 
by a committee of the research council of the 
Department of Scientific and Industrial Research. 
As a result, the research council has approved 
certain changes in organisation, which will 
become effective about the end of March. It 
is stated that one of the most important changes 
is a reorganisation of the work at present carried 
out in the divisions of electricity, metrology and 
physics, and in the test house at the National 
Physical Laboratory. These four units are to 
be replaced by three new divisions to be called 
standards, applied physics and basic physics. 

The standards division will be responsible for 
all fundamental work on standards of length, 
mass and time; of electrical and magnetic 
quantities and also of temperature. Basically it 
will consist of the present metrology division, 
expanded to include certain work on standards 
now carried out in the electricity and physics 
division. The superintendent will be Dr. H. 
Barrell, at present in charge of the metrology 
division. The applied physics division will be 
responsible in general for work in the field of 
classical physics of fairly immediate value to 
industry (but excluding optics, all of which will 
continue to be done in the light division). The 
principal areas covered will be electrotechnics, 
acoustics, heat and radiology. The test house, 
which hitherto has come under administration, 
will become an integral part of this division, but 
will preserve its identity under Mr. H. Bowley. 
The superintendent of the applied physics 
division will be Dr. B. Wheeler Robinson, who 
is in charge of the present physics division. The 
basic physics division will be responsible for 
pioneering developments in certain branches of 
non-nuclear physics which have potential indus- 
trial applications in the less immediate future. 

The council recently recommended the creation 
of a new post of deputy director of the N.P.L., 
and Dr. Edward Lee (at present director of 
operational research in the Royal Naval Scientific 
Service) has been appointed to it. He will take 
up his duties on March 31. 


University Expansion 

A STATEMENT about the expansion of univer- 
sities was made in Parliament on Thursday of 
last week by the Chancellor of the Exchequer, 
Mr. Heathcoat Amory. He recalled the announce- 
ment made in November, 1956, when the Govern- 
ment approved proposals for the starting of 
university buildings up to the value of £10,400,000 
in 1957, £12,000,000 in 1958, and £12,000,000 in 
1959. The Chancellor went on to say that the 
existing economic situation imposed upon the 
Government the need for great restraint in this 
as in other fields of Government spending, but 


the Government was satisfied that if the country 
was to get the increased output of graduates 
needed and was to secure the full benefits of 
future advances in science and technology, the 
current rate of university building programmes 
must be not only maintained but increased. 

The Chancellor then stated that, after consider- 
ing recommendations made by the University 
Grants Committee, he had given authority for a 
programme to be prepared on the basis that 
university building projects would be started up 
to a value of £15,000,000 in each of the four 
years 1960-63. It would be difficult to put a 
precise figure on the increase in the number of 
university students which would be made pos- 
sible by a building programme of £60,000,000 
over four years. Discussions between the 
University Grants Committee and the univer- 
sities, the Chancellor explained, were based on 
an increase to about 124,000 students by the 
mid-1960s, with the possibility of a further 
temporary increase of 10 per cent in the second 
half of the decade, a level which it should be 
possible to achieve with the programme envi- 
saged. In fact, the Chancellor added, the 
universities were expanding faster than had been 
expected ; though the future rate of increase 
could not be assessed with any confidence, the 
increase beyond 124,000 foreseen for the late 
1960s might well prove to be permanent. The 
question would be kept under review. 

In reply to questions which followed his state- 
ment, the Chancellor emphasised that the 
Government had given “very high priority 
indeed ” to educational development as a whole. 
Apart from the capital expenditure involved in 
the expansion, the programme would involve a 
substantial increase in current grants to univer- 
sities when the time came. Apart from existing 
universities, the expansion programme envisaged 
the early building of, he thought, a University of 
Sussex. 


Phosphating of Sheet Steel Surfaces 


THE Walterisation Company, Ltd., of Purley 
Way, Croydon, Surrey, has developed a new 
phosphating process for direct application by cold 
spraying to clean sheet steel surfaces prior to 
painting known as the “‘ SPC ”’ process. 

In this process, the solution is applied by means 
of a spray gun, similar to that used for paint 
spraying, but having the working parts made of 
acid-resisting material. An air pressure of 30 Ib 
to 40 lb per square inch should be used and the 
chemical must be contained in a glass or acid- 
resisting container. 

The technique of application is stated to be 
extremely simple, consisting of degreasing, 
phosphating, washing and drying. Degreasing 
may be carried out by wiping with white spirit, 
trichlorethylene or other suitable organic solvent 
and the surplus solvent is removed from the 
surface by wiping with a dry rag. 

A period of five minutes is allowed to elapse 
to permit the residual traces of solvent to 
evaporate. The “ SPC ”’ chemical is then sprayed 
on to the surface to wet the area completely. It 
is allowed to remain in contact with the steel 
surface for at least five minutes and is then 
washed off thoroughly with clean water. The 
surface is then dried by wiping with clean rag 
and finally by means of warm air or in an oven. 
The parts are then ready for immediate painting. 

The phosphate coating produced is said to be 
extremely fine grained and to havea coating weight 
of approximately 60 milligrammes per square 
foot. Whilst this weight will vary with the 
material treated, the surface hardness and con- 
dition, the coating weight should be within the 
range of 40 to 80 milligrammes per square foot ; 
1 gallon of the chemical will treat approximately 
1000 square feet of steel surface. 
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The site of reactor ‘‘A”’ at Hunterston, as seen from the seaward side, looking across the end of the 
turbine hall excavation. Two of the four derricks which will be used for placing the main structural 
concrete are almost complete 


Progress at Hunterston Nuclear 
Power Station 


AT Hunterston, on the Ayrshire coast, Scot- 
land’s first nuclear power station is being built 
for the South of Scotland Electricity Board by 
The General Electric Company, Ltd., in associa- 
tion with Simon Carves, Ltd., The Motherwell 
Bridge and Engineering Company, Ltd., and 
Mowlem (Scotland), Ltd. Temporary works 
were started at the end of August last year, but 
permission to begin permanent work was not 
granted until the middle of October. By that 
time, 14 miles of temporary road had been laid 
and information about the rock formation at the 
site had been confirmed. 

Since then attention has been concentrated 
largely on the foundations of the first reactor 
and the turbine hall ; work is shown in progress 
in this area in the illustration. Having removed, 
on average, 8ft of soil and “* green ’’ rock at the 
reactor base, blasting and excavation began 
prior to mass concreting. This mass concreting, 
involving the pouring of 3000 cubic yards of 
concrete, has now been completed and work has 
started on the reinforced concrete raft above it. 
The raft will incorporate 8000 cubic yards of 
concrete with 400 tons of reinforcing steel. 

The turbine-hall excavation, covering an area 
approximately 675ft by 130ft and going to a 
depth of about 13ft, is now practically finished, 
and work has started on the cooling water inlet 
culverts. To obviate blasting near the first 
reactor once the structural concrete has been 
placed, excavation for the irradiated-fuel storage 
pond has also been completed, but this area will 
be required for precasting the heavy concrete 
beams of the reactor building, so the loose rock 
has been replaced for the time being. 

Most of the blasting for sewers and drains has 
now been finished ; a 2lin main drain has been 
installed. A complete workshop and prefabri- 
cation apron are being constructed on site. The 
workshop, which is now approaching com- 
pletion, will be a twin-bay, steel-framed building 
served by two 40-ton travelling cranes. It is 
designed so that four steam-raising units, each 
80ft long and 20ft in diameter, can be assembled 
simultaneously. The apron in front of the work- 
shop will be used for prefabricating the six tiers 
of each 70ft diameter spherical reactor pressure 
vessel. The workshop and apron are on the 
centre-line of the two reactors so that the 
Goliath crane, which will be used for raising and 
placing the steam-raising units and pressure- 
vessel sections, will pass over these construction 
areas. This crane, which will be the outstanding 
piece of constructional equipment employed on 
the site, will have a height and span of 200ft, 


so that it will be able to straddle a completed 
reactor building ; it will be capable of lifts of 
350 tons. The massive prefabricated sections of 
the crane legs are already being assembled on 
site and the bogies on which they will be mounted 
are in position on their tracks. 

A great deal of work has been involved in the 
provision of temporary buildings and services. 
For instance, an 11kV electrical distribution 
system has been installed for an expected total 
capacity of IOMVA. One rather unusual load 
on this system is a 500kW heater in a 12,000 
gallon water tank which supplies the concrete 
batching plant. This heater raises the tempera- 
ture of the water almost to boiling point so that 
— can continue when there is a slight 
rost. 


Mineral Insulated Thermocouple 
Wires 

A NEW kind of thermocouple wire is being 
marketed by Philips Electrical, Ltd., Century 
House, Shaftesbury Avenue, London, W.C.2. 
This wire has been specially designed for measur- 
ing a wide range of temperatures under extreme 
conditions. It is stated to be particularly suitable 
for use in atomic energy plants and steel mills. 
Four different kinds are available for tem- 
peratures ranging from —200 deg. up to +1000 
deg. Cent., with ceramic-packed single or 
double core in metal sheathing. Diameters vary 
between 0:5mm and Imm, as tabulated below. 

The wire can be bent to a curve having only 
five times the wire diameter and into any con- 
figuration without risk of earthing or shorting 
the cores. It has extremely low heat capacitance 
at the hot junction and, therefore, a high response 
sensitivity. It is suitable for high-pressure work- 
ing conditions, requires no additional insulation, 
is simple to install and is specially suitable for 
multi-point measurement where space is limited. 








Main Particulars of Thermocouple Wire 
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Simplified Space Heating 


WE recently inspected the “ Salamander,” a 
powerful space heater made by ACE Heaters, Ltd., 
Chapel Street, Liverpool. The heater is devoid of 
working parts and exceedingly simple in principle: 
it will burn waste sump oil or other low grade 
fuels without obtrusive smoke. The fuei is 
contained in the bowl at the bottom, which 
holds 8 gallons, The stove is started by lighting 
a small quantity of paraffin or other distillate 
on top of the crude with waste paper or, to avoid 
deposits in the stove, a special torch. The com- 
bustion chamber is the louvred, tapered duct 
below the flue : hot gas is entrained by an intake 
facing upstream, turned through 180 deg. and 
led back down a pipe into the top of the bowl. 
The oil is thereby heated and the vapour rises 
into the combustion chamber : air enters through 
the louvres and burns in the hot gas. An ad- 
justable air inlet is provided on the filler cap : 
air entering here burns in the space above the 
fuel and increases the rate of evaporation. It 
can be conceived that the top of the bowl and 
the stack become very hot and radiate strongly : 
the exhaust is relatively clean, and in a fairly 
large workshop an exhaust pipe would not be 
necessary. 

The operation of the heater is, clearly, devoid 
of difficulty, and maintenance is confined to 
refilling, which must be done with the stove 





A ‘* Salamander ’”’ assembled for use outdoors 


extinguished (by closing a damper between bowl 
and combustion chamber). An essential safety 
precaution is that water be not allowed to enter 
the bowl, since it would boil and expel hot oil. 
For such purposes as drying out plaster or 
houses to be decorated, an adapter for 6in stove 
pipe can be supplied: an 18in length of pipe 
incorporating a damper fits into it. 


« PR6I21 A/00” | “PR6240 4/00" “ PR6250 A/00"* | “ PR62S0 A/OI ”* 
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Figs. 1 and 2 (Left)—The ** Planetomat ”’ is seen here loaded with rocker arm workpieces: notice in the left foreground the milling cutter to profile the contact 
face. (Right) A crankcase being loaded into the washing machine: in the centre can be seen one of the two rams that advance to close the longitudinal oil 


Engine Manufacture 


We recently visited the works at Staines of 
Petters, Ltd., which is part way through a five- 
year reorganisation to increase the output of 
small stationary engines without enlarging the 
factory grounds. The former buildings at the 
Causeway site had been erected in 1914 as a 
temporary structure for the manufacture of the 
Lagonda, and were unable to accept heavy 
leads such as overhead conveyors : in the course 
of the reorganisation, areas had to be successively 
cleared of machines in order to allow a new roof 
to be erected. Besides rearranging the plant to 
save space, more high-production machines were 
acquired, in some cases from overseas. All iron 
castings are shot-blasted immediately before 
inspection and machining, and a new airless 
““ Wheelabrator ’’ plant has been installed in a 
separate building for this purpose. 

Among the new machines is the special- 
purpose tool illustrated here, a Witzig and Frank 

tanetomat.”’ This is built to carry out the 
complete machining of valve rockers for o.h.v. 
engines and, with tooling changes, parts 
for various engines can be machined from either 
of two patterns of casting. It has twelve stations, 
of which one is for loading and unloading : 
however, as the ring of work-holders rotates, the 
individual workpieces are given a planetary 
rotation in the opposite sense, so that drills 
working on different workpieces can be advanced 
by the same head. There are three heads, 
two advancing inward and one downward. 
Cycle time is one minute ten seconds. Another 
German machine already in use is able 
to generate, rather than form, valve seats : the 
cutter head is conical and the cutter advances 
along a generator as the head rotates. _ 

Particular attention is, we noted, paid to the 
cleanliness of engines. Location faces are 
ground on the crankcase and, to prevent abrasive 
dust being stuck to the castings as the soluble 
oil dries, they are immediately passed through a 
Dawson alkali wash. Another washing machine, 
evolved specially for this factory, appears 
in our second illustration: it is capable of a 
high throughput and of flushing through the 
long oil gallery drilled from end to end of the 
multi-cylinder “* PC*’ engines. (See page 911, June 
14. 1957.) The engines are loaded into the plant 
on pallets, which in the case of the “ PC” locate 
them precisely. Inside the machine two sets of 
rails are provided, one set fixed and the other 
able to rise and fall and also reciprocate. 
The “ walking "’ rails lift, traverse and set down 
the pallets at successive stations ; on the return 
motion a rack and pinion causes the engine at 
the first washing point to rotate one-and-a-half 
times in the spray. At the second station the 
pallet is set down upon pointed locating pegs ; 
hydraulic rams then advance to press upon the 
crankcase end walls where the oil gallery breaks 
through, and the gallery is washed out under 
pressure. At the third station a final wash is 





gallery in the casting 


given and then excess moisture is blown off the 
component. The engine assembly bays are not 
in the same space as the machine tools. 

The output of the works is at present of the 
order of 800 to 1000 engines in a forty-four- 
hour week. All deliveries are made by road, 
employing a fleet of articulated vehicles ; each 
tractor has two platform trailers, one of which is 
acting as an “ outwards’ store while the other 
is on the road. 


Completion of the Clifton Bridge, 
Nottingham 


THE prestressed concrete road bridge across 
the River Trent at Nottingham—Clifton bridge- 
was opened to traffic on February 18. The appear- 
ance of the bridge is shown by the accompanying 
illustration. The main span is 275ft, with spans 
of 125ft on each side of it and three subsidiary 
90ft spans on the south side. The central 100ft 
of the main span is a suspended span, with a 
balanced cantilever construction on each side 
of it formed by the 125ft side span and the con- 
tiguous 87ft 6in length of the main span. The 
suspended span is built of precast prestressed 
beams, which were cast in forms positioned on 
top of the cantilever section, and then rolled into 


The main span of 275ft of the Clifton Bridge is the largest 
The 


concrete. 


position using a gantry. The cantilevers were 
built in situ. The form of construction is reflected 
in the completed structure by the ** blocking out ”” 
effect which can be seen at each end of the sus- 
pended span. The capping beam which runs right 
along the bridge is precast in white concrete, 
contrasting with the fluted, but otherwise un- 
treated, surface of the structural concrete of the 
spandrels. 

A detailed description of the bridge was given 
in the THE ENGINEER of June 7 last. The con- 
sulting engineers were Messrs. R. Travers 
Morgan and Partners, and the contractor James 
Miller and Partners. The city surveyor of 
Nottingham is Mr. R. M. Finch M.LC.E. 


Metal Treatment Baths 


A NEW process has been developed by the 
Paints Division of Imperial Chemical Industries, 
Ltd., for eliminating fumes and steam from 
aqueous metal treatment baths. This ‘‘ Serseal * 
process, as it is known, seals the tank surfaces 
with a layer of inert material which not only 
checks fumes and steam, but also reduces the 
amount of heat needed to keep the bath at a 
working temperature. It is claimed that, as the 
process eliminates steam and condensation, 
exhausting equipment can often be dispensed 


in this country so far in 


constructed prestressed 
bridge is designed for the Ministry of Transport’s abnormal load specification, and has 


a 9ft cycle track and a Sft 6in 
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with, whilst working conditions are improved 
and shop condensation and structural corrosion 
are retarded. 

The process can be operated without alteration 
to a processing tank, and although it was 
developed primarily for use in baths produc- 
ing heavy phosphate coatings—such as those 
employed in the I.C.I. “* Granodine ’’ 101 process 

it has now been extended to other “* Grano- 
dine ’’ processes. Alternative grades of “ Ser- 
seal’’ are available to suppress acid fumes and 
spray from pickling tanks and to conserve heat 
in alkaline paint stripping vats. 


Small Turret Lathe 


A TURRET lathe version of the lin capstan lathe 
made by Murad Developments, Ltd., Stocklake, 
Aylesbury, Bucks, has a turret slide working 
stroke 14in long. Its spindle is bored | yin 
diameter and work up to 114in diameter can be 
swung over the bed or Sin diameter over the cross 
slide. 

The machine is driven by a two-speed motor 
through a two-speed gearbox and a four-step 
pulley, and the sixteen spindle speeds available 





Turret lathe with a lin capacity collet and for turning 
work up to 14in long 


range from 62 to 18,000 r.p.m. The motor speed 
is selected by operation of the pedal, to be seen 
at the foot of the cabinet in the accompanying 
illustration, and the gearbox by the three-position 
lever on the left. A pneumatically operated 
spindle brake is automatically applied when the 
forward/reverse lever is in the neutral position. 
The spindle brake is also applied by slight inwards 
pressure on the gearbox lever when in the neutral 
position. 

The turret slide is equipped for both hand and 
power feed. The six rates of power feed are from 
0-002in to 0-019in per spindle revolution, and 
automatic disengagement is provided by adjust- 
able stops. Turret indexing is effected by hand. 
A hand-operated cross slide on a fixed saddle has 
a maximum movement of 44in. 


Body Bearer Pedestal 


A PLATFORM body devoid of wheelboxes on a 
conventional ladder-framed commercial vehicle 
chassis has its cross-members well above the 
chassis side members. On a wooden body deep 
longitudinals are fitted to fill this gap, but light- 
weight bodies have hitherto often required 
pedestals built up from extruded sections and 
sheet material by riveting, a costly process. A 
pedestal which should have wide application for 
such bodies is now available from the Northern 
Aluminium Company, Ltd., Banbury: it is a 
die casting in Noral 117 (B.S. 1490 LM4M). 
As can be seen in our illustration, it is virtually a 
tetrahedron with the upper and lower edges at 
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Cast aluminium underframe pedestal in light alloy 


right angles, so that under compressive loads it is 
stable in both directions. In fact, it is located on 
the chassis by a U-bolt, some pedestals being 
fitted facing backwards and others forward, to 
resist accelerating and braking loads. Side 
forces and toppling moments are taken by the 
bolts through the body cross-member, the holes 
for which are drilled by the body-builder. Light 
alloy parts can be attached directly, steel parts are 
expected to be protected with zinc chromate. 
Fatigue and static tests are stid in progress, 
but it appears that factored loads can be of the 
order of tons and well above the strength of 
conventional channel sections. At present only 
7in high pedestals are available, giving a frame- 
to-floor height of 10in to 12in, but Sin and 9in 
pedestals are expected to be available shortly. 


Shielded Arc Welding Equipment 


A NEW semi-automatic, inert-gas-shielded, 
metal-arc welding equipment has been introduced 
by @uasi-Arc, Ltd., Bilston, Staffs, for welding 
all metals over tin thick. It consists of the three 
main items to be seen in the accompanying illus- 
tration—a welding rectifier, a wire feed and 
control unit, and a welding gun with either water 
or air cooling. With a water-cooled welding gun 
the equipment is suitable for currents up to 600A 
and with an air-cooled gun up to 300A. 

The self-contained welding rectifier incor- 
porates a combined transformer and selenium 
plate metal rectifier. This set is mounted on 
wheels for easy mobility and provision is made for 


Semi-automatic inert-gas-shielded metal-arc welding 
equipment 
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mounting two gas cylinders at the back. A 
built-in control panel in the set contains the 
wire feed motor control circuits, operating relays, 
gas solenoid valves and other controls for all 
the services required for the process. Operating 
power is supplied from a centre-tapped, 110V 
transformer. For remote control purposes 
there is provided a small rheostat which covers 
the full range of welding current available. 

A portable wire feed and control unit, which 
weighs only 40 lb, can be taken to any convenient 
position for the welding operation, and, if 
required, its wire reel can be taken off to facilitate 
transport. The wire feed motor speed range is 
variable from 60in to 600in per minute, and can 
be remotely controlled from the welding position. 
The water-cooled welding gun can be replaced 
by an air-cooled gun when the equipment is 
used on sites where a cooling water supply cannot 
be arranged. 

The maker states that when welding aluminium 
with a yxin wire at 245A, a }in fillet can be 
deposited at an overall speed of 18in per minute 
with the new equipment. A weld of similar size 
can be deposited on steels at a speed of 15in 
per minute. 


Marseilles-Algiers Submarine 
Telephone Cable 


THe submarine telephone cable between 
Marseilles and Algiers has been laid by the 
cable ship “ Ampere ILI,” belonging to the 
French Posts, Telegraphs and Telephones Admi- 
nistration, and the operation has demonstrated 
the changing technique in submarine cable 
laying brought about by the development of the 
articulated flexible repeater. The cable is the 
longest single undersea telephone cable for two- 
way operation yet laid. It has a length of 
485 nautical miles, contains twenty-eight repeaters 
at intervals of 16 nautical miles and is designed 
to carry sixty simultaneous telephone conversa- 
tions. 

To enable the “* Ampere III” to carry out the 
laying operation, it was necessary to modify the 
starboard picking-up and paying-out gear and 
this work was carried out by the Telegraph 
Construction and Maintenance Company, Ltd., 
which had manufactured the original gear in 
1929. The new starboard gear has a capsian of 
6ft diameter, with a tread of 88cm, which is 
operated when paying out and has been specially 
designed to accommodate large articulated 
flexible repeaters, of French design, having a 
diameter of 19cm. Provision was made for 
accommodating hydraulic brakes designed by the 
Etablissement Paul Duclos of Marseilles and in 
addition, a mechanically operated water cooled 
brake is fitted on the inboard side of the gear 
to give additional braking effort when paying 
out aft. The mechanical brake drum is fitted to 
a stub shaft which is usually occupied by an 
inboard capstan. When it is required to work 
forward over the starboard bow the whole brake 
assembly can be removed and replaced by the 
capstan. 

There are two holding brakes, one operating 
on the outboard capstan brake rim and the other, 
designed as a dual purpose brake, operating 
either on the brake rim fitted to the inboard 
capstan or on the water cooled brake drum, 
whichever is in use. Fleeting knives, Gesigned 
to be retractable from the capstan face, are 
positioned forward and aft on the outboard 
capstan and have a 12in lateral traverse and 
share the fleeting thrust when paying out aft. 
The gear, which is driven by the original 120 h.p., 
three-cylinder, vertical steam engine, is capable 
of picking up cable at two speeds, 0-76 and 
3:06 knots, based on an engine speed of 250 
r.p.m. Theoretical performance data indicates 
that the picking-up over bow speeds and lifts 
are 7} tons at ? knot continuously, 18 tons at 
? knot for short periods and 5 tons at 3 knots 
continuously. When paying out aft a variable 
braking effort of between 0 and 1} tons can be 
applied, in addition to the braking effort available 
from the two hydraulic brakes, by adding weights 
to the mechanically operated water cooled 
brake. Other alterations include the provision 
of deck leads and a dynamometer supplied by 
Johnson and Phillips, Ltd. 
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Industrial and Labour Notes 


Unemployment 

During a debate in the House of 
Commons, on Monday, the Minister of 
Labour, Mr. Iain Macleod, said that in 
January unemployment at 1-8 per cent of the 
total number of employees was only one- 
tenth of 1 per cent higher than the average 
for the last ten years, which was 1-7 per cent. 
Employment itself remained at record levels, 
and at the end of December was higher than 
in any previous December. It must be borne 
in mind, the Minister added, that January 
and February were the seasonal peaks of 
unemployment. Usually, there was very 
little between those two months, and often 
it was only the weather that decided whether 
the figures went up or down between January 
and February. Then, in March, or in April 
at the latest, the seasonal improvement 
started. 

The Minister went on to say that unemploy- 
ment in Great Britain had increased between 
January and February by 28,000, which 
meant that the percentage had risen to 1-9. 
That was a much smaller increase than the 
leap in the figures in January, but, the 
Minister said, it appeared to be a real and 
not a seasonal increase. The changes in the 
areas which caused most concern were as 
follows :—In Wales, there had been an 
increase of 2000, giving a rate of 3-8 per cent, 
and in Scotland, an increase of 6000, giving 
a rate of 3-6 per cent. The South Western 
Region, about which there was some soncern, 
had not changed and was still at 2-4 per cent. 
The regions showing relatively the largest 
increase between January and February 
were the East and West Ridings and the 
Eastern and Midlands regions. 

Dealing specifically with the situation in 
West South Wales, the Minister pointed out 
that most of the old tinplate works and mills 
were concentrated in a small area of less than 
100 square miles, with a working population 
of about 180,000. Employment at the older 
works in that area had fallen by between 
6000 and 7000 and unemployment had risen 
to between 8000 and 9000. It should be 
recorded, however, that three-quarters of 
those who had permanently left the steel and 
tinplate works had already found other 
employment. Nevertheless, the Minister 
said, he was by no means content with the 
position. 


Wage Claims 

Last week it was announced that the 
National Coal Board had rejected the claim, 
submitted by the National Union of Mine- 
workers, for a 10s. a week increase for day- 
wage men in the industry. At a subsequent 
meeting of the union executive, it was decided 
to take the claim to the coal mining industry’s 
National Reference Tribunal. The tribunal 
already has before it the union’s claim for a 
forty-hour week for surface workers and a 
sick-pay scheme for manual workers, which 
has already been rejected by the Coal Board. 
Another pay claim about which a decision 
was given at the end of last week is that put 
forward on behalf of workers in civil engineer- 
ing contracting. The claim was for an 
increase in the basic rate of pay and for a 
forty-hour week without loss of pay. The 
claim, which was considered by the Civil 
Engineering Construction Conciliation 
Board, was rejected by the employers’ repre- 
sentatives. Explaining the rejection, the 


Federation of Civil Engineering Contractors 
said that the claim, if granted, would amount 


to 8d. an hour on the basic rate, or roughly 
a 20 per cent increase. That would be an 
extravagant claim at any time, but in present 
circumstances was completely unrealistic. 
Civil engineering operatives, the Federation 
explained, had recently received an increase of 
id. an hour under the sliding scale agreement. 
The first priority for both sides of the 
industry, it was added, must be the reduction 
of costs. Not until that had been successfully 
accomplished was it possible to contemplate 
any further improvements in the wages and 
working conditions of the industry, which 
already stood high in comparison with 
industry generally. 


Exports in January 

In a survey of the United Kingdom’s 
overseas trade in January, the Board of 
Trade says that the slight reduction (1 per 
cent) in exports in January, compared with 
the fourth quarter of 1957, was more than 
accounted for by a largely seasonal decline 
in shipments of food, beverages and tobacco. 
In the other broad groupings of goods, 
exports in January equalled or exceeded their 
fourth quarter levels. In particular, the 
Board states, engineering exports rose in 
January by £4,000,000 to a value of £119 
million, textiles were up by nearly £1,500,000 
and fuel shipments were also £1,500,000 
higher. 

In the engineering group, exports of road 
vehicles once more did well, and at a total of 
nearly £34,000,000 they were 14 per cent 
above the monthly rate in the fourth quarter. 
Exports of cars and chassis were particularly 
good, reaching a value of £17,000,000 in 
January against a monthly average of 
£14,000,000 in the fourth quarter of last year. 
Shipments of commercial vehicles and chassis 
continued to improve and at £8,500,000 
were 17 per cent above the monthly rate in 
the fourth quarter. Aircraft exports, how- 
ever, were £1,500,000 down in January after 
increasing between October and December 
last. In the machinery divisions, non- 
electric machinery maintained the high rate 
recorded for the final quarter of last year, 
and exports of electric machinery and 
apparatus were 94 per cent up. The Board’s 
survey adds that exports of metals in January 
were unchanged in total value at £39,000,000. 
There was a decline of £1,000,000 in the 
value of shipments of iron and steel (mainly 
tinplate), but that was offset by an increase 
in exports of “ manufactures of metals.” 
Exports of non-ferrous metals maintained 
their fourth-quarter average. 


Overseas Trade Fairs 


The President of the Board of Trade, 
Sir David Eccles, was questioned in Parlia- 
ment last week about policy on overseas 
trade fairs. In reply, Sir David said that the 
Exhibitions Advisory Committee submitted 
a report last July, and it was proposed to act 
on the conclusions as occasion arose “ within 
the limits of the money available.” 

The committee recommended that in over- 
seas fairs where official Government stands 
were installed, it was not sufficient for the 
United Kingdom to provide mere inquiry 
desks. A stand with display was essential, 
and such displays, the committee urged, 
should normally be concentrated on a single 
industry or group of industries. Approaches 
should be made to trade associations in some 
of the capital goods industries for their 
co-operation in organising them. Another 








conclusion reached by the committee was 
that the number of these stands in any 
year should be limited, and the fairs chosen 
for them should vary from year to year. 
The main cost of these stands, the committee 
felt, must be borne by the Board of Trade 
but firms or industries whose goods were 
shown on them should be expected to lend 
exhibits free of charge and, normally, to 
pay for transport and for export staff where 
their attendance was necessary. The com- 
mittee also recommended that in fairs 
organised on the basis of national pavilions 
the responsibility for constructing and 
managing the pavilions should normally rest 
with the Board of Trade. The Board should 
let out the space at a rent as high as was con- 
sistent with the primary purpose of filling the 
pavilion with a representative show of British 
goods even if it was insufficient to cover all 
costs. 

Finally, the committee directed attention 
to the fact that the United Kingdom is not 
spending as much as its main competitors on 
official participation in overseas fairs. 
Expenditure on United Kingdom official 
participation in these fairs, the committee 
said, should remain under constant review. 


Designing Equipment for Human Use 


The Engineering and Allied Em- 
ployers’ West of England Association is 
arranging an “appreciation course”’ on 
“* Designing Equipment for Human Use.” 
It is to be held at Engineers’ House, The 
Promenade, Clifton Down, Bristol, 8, from 
May 5 to 16. 

In its announcement about the course, the 
Association says it is intended for staff 
concerned with the design of machines and 
equipment of all kinds which have to be 
manually operated. Design engineers know 
a great deal about how machines work and 
what may be expected from them, but fre- 
quently they have relatively little information 
about the human operator. The course is 
intended to help remedy the deficiency in 
this field of knowledge, for, to obtain 
maximum efficiency, it is essential that the 
equipment designer should take into con- 
sideration both the characteristics of machines 
and the capacities of operators. The course, 
it must be added, is to be restricted to twleve 
members, so that thorough discussion can 
take place and some practical work can be 
done. 


Shipyard Hours 


On Tuesday, the Shipbuilding Em- 
ployers’ Federation informed the Confedera- 
tion of Shipbuilding and Engineering Unions 
that it could not grant the claim for a forty- 
hour week in the shipyards. A claim for 
holiday pay at the rate of £2 10s. a day was 
also rejected. It will be recalled that similar 
demands submitted on behalf of workers in 
the engineering industry were refused towards 
the end of last year by the Engineering and 
Allied Employers’ National Federation. The 
Shipbuilding Employers’ Federation has said 
that it is not opposed in principle to the idea of 
a shorter working week. It has directed atten- 
tion, however, to the disappointing output of 
the shipbuilding industry after so much has 
been spent and continues to be spent on re- 
equipping and modernising the yards. Most 
of this disappointment, it was stated, was due 
to loss of time at starting and stopping hours, 
absenteeism, strikes and restrictive practices 
which were still too apparent in the industry. 
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Coudé Refractor 


For some years following its re-establishment 
at Oberkochen (Wiirttemberg), the firm of Carl 
Zeiss was fully occupied with problems of 
organisation and manufacture of a wide range of 
optical equipment, so that it is only recently that 
the making of astronomical instruments has 
again been taken up. The first result of 
the new policy is the Coudé refractor shown 
in our illustration, which was developed for solar 
observations as part of the programme for the 
International Geophysical Year. Beside visual 





Coudé refractor for solar observations 


observation, the refractor offers the possibility of 


taking miniature photographs at frequent inter- 
vals, with or without colour filter. 

The principle of the instrument is that the 
telescope can be pointed at any object in the sky, 
while the observer remains comfortably seated 
in a normal position instead of having to change 
his position constantly. To achieve this, the 
light passing from the telescope objective to the 
focal plane is bent (coudé) by being reflected 
through the hollow declination axis and into 
the likewise hollow polar axis by two plane 
mirrors made of quartz or ZK7. For any place 
of installation the polar axis has a fixed direction, 
namely, that of the celestial polar axis. Conse- 
quently, the image plane of the telescope remains 
stationary. In the Zeiss design this advantage 
is enhanced by making the plane mirror at the 
intersection of the declination and polar axes 
reversible. Thus, the focal plane can be trans- 
ferred as required to the lower or upper end, 
giving the possibility of observing alternatively 
at two fixed positions at the instrument, and with 
different accessories. Besides, since the rear 
half of the tube is absent in the refractor, 
it is no longer necessary to reverse the tube in 
the neighbourhood of the meridian position in 
order to avoid the mounting pillar. 

The illustration shows the observer seated at 
the lower end of the polar axis. By means of a 
simple changing device tha “* Contax ”’ camera 
can be brought into the place of the eyepiece. 
A like device is located at the upper end of the 
polar axis on the housing for the Hg mono- 
chromatic filter. , 

All parts on the two sides of the polar axis 
turn together with it, including the controls, 
which comprise the following : clamping at the 
hour angle and declination (the two star knobs 
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top left) ; coarse adjustment of declination with 
reading scale (top right); mirror reverser 
(bottom left) ; fine adjustment of declination and 
coarse adjustment of hour angle (both concealed 
by the eyepiece extension). 

The hands of the observer rest on the housing 
of the synchronous motor for the hour drive 
which can be switched to stars, sun or moon. 
The fine adjustment of the hour angle is also 
located here. 

The star knob at the lower end of the tube 
serves for operating an iris diaphragm in front 
of the objective which can be either a 150mm 
apochromat (as in the refractor illustrated here) 
or an achromat. For the special objects of 
solar observation two short tubes are mounted 
on the two eyepiece extensions. These participate 
in the declination adjustments of the telescope 
and with their optics image the date and clock 
time, as well as a stepped photometric scale, 
beside the sun’s image on the film. 


Precision Capstan Lathe 


We have received details of the “‘ Pantocop ” 
turret lathe made by Tonshoff and Co., Dort- 
mund-Liitgendortmund, German Federal Repub- 
lic (Embassy Machine and Tool Company, Ltd., 
248, Watford Way, London, N.W.4.). The 
machine, which is shown in the accompanying 
illustration, has two turret slides both supported 
on horizontal slides and equipped with 
automatic longitudinal feed ; in addition, the 
front turret can be supplied with automatic 
cross feed. 

The headstock spindle runs on ball bearings 
and is equipped for collet clamping by hand 
or for automatic bar feeding. It has six or nine 





Two-turret capstan lathe, both turrets being simul- 
taneously controlled by the operator. The control 
levers incorporate push buttons for automatic feeds 


forward speeds produced by driving from either 
a two- or a three-speed motor and a three-step 
vee-pulley transmission. For reverse speeds 
a reversing gearbox is fitted. Engagement and 
stopping is by a combined clutch and brake. 

The front turret is equipped for drilling, 
reaming, thread-cutting and short turning opera- 
tions, and is controlied by a lever situated on the 
operator’s left. The rear turret is mounted on 
a cross-slide so that it can move both longi- 
tudinally and transversely, and is controlled 
by the operator’s right hand by means of the 
pantograph lever shown. This turret is intended 
for turning, boring, relief cutting and parting off. 
Both operating levers are arranged so that they 
can be pulled towards the body in crosswise 
directions easily and comfortably with a minimum 
of effort. Push buttons are arranged in the lever 
handles enabling the electromagnetic clutches 
for the mechanical feed to be operated without 
relinquishing control of the levers. A thread- 
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chasing attachment is mounted on the head- 
stock and can cut taper threads by setting over 
a header bar. By means of additional equipment 
internal threads can also The 
arrangement is claimed to result in a great 
speeding up of the machining time as well as a 
reduction in the handling time, together with 
a decrease in fatigue. The machine is fitted 
with a copying attachment which comes into 
operation automatically by indexing. 


Régie Nationale des Usines Renault 


A turnover of over 170 milliard francs was 
realised during 1956, according to the recently 
published annual report of the Régie Nationale 
des Usines Renault. This nationalised under- 
taking is the most important French automobile 
manufacturer, employing, on December 31, 
1956, 57,470 people (mainly in its factories at 
Flins Choisy, Le Mans, Orléans and Billancourt), 
compared with 52,241 a year earlier. The com- 
pany produced over 1400 vehicles a day, of which 
27-1 per cent were exported. The new model, 
the ‘“‘ Dauphine,” was built by the end of the 
year in daily quantities of 500 (800 in July, 1957), 
and the new tractors in quantities of about 
seventy per day (100 in July, 1957). Every effort 
was made to fulfil the industry’s undertaking to 
export two-thirds of the current production 
increase. 

If expansion of the industry has tended to 
slow down this must be attributed to increased 
running costs, the Suez crisis, lack of improve- 
ments to roads and parking facilities, and the 
threat of still heavier taxation. Renault has 
taken the risk of maintaining its investment pro- 
gramme, so as to do its share to prevent the 
depression spreading further through the indus- 
try. French private car production in 1956 
increased by only 18 per cent over 1955, com- 
pared with a 26:3 per cent increase during the 
preceding year. Commercial vehicle produc- 
tion remained unchanged. By comparison, 
Renault production increased by 24 per cent over 
1955. The position is illustrated by the following 
tables. 

Renault Vehicle Production in 1956 
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Production at the Renault factories thus, in 
1956, amounted to 33-1 per cent of the French 
total, compared with 31-3 per cent the year 
before. Of its production of 219,140 private 
cars, 186,449 were sold in France. 

It may be of interest here to mention that there 
were sold in France in 1956, 921,089 second-hand 
vehicles (833,752 in 1955), an increase of 10-5 
per cent compared with 12 per cent for new 
vehicles ; the ratio of second-hand sales to new 
sales was 3 : 2, and would probably have been 
higher still had it not been for the restrictions 
following Suez. Purchasers prefer economical 
small cars less than five years old, though the 
discriminatory road tax may cause the demand 
for older cars to increase, in spite of their high 
running cost and contribution to traffic problems. 

Exports increased by 17-4 per cent to 54,030 
vehicles (as compared with 46,370 in 1955), 
constituting 45 per cent of all French vehicle 
exports. European countries absorbed 71-5 per 
cent; Asia 11-1 per cent, and North America 
9-8 per cent. 

Other activities included the production of 
diesel train sets for the S.N.C.F. and foreign 
railways ; further development work on a free 
piston gas generator/gas turbine locomotive, and 
delivery of three rubber-tyred trains for the 
Chatelet-Porte des Lilas line of the Paris Metro. 
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High Precision Lathe Headstock 


For the machining of flats or profiles on end 
surfaces, ¢.g. plastic lenses, a lathe headstock has 
been developed by the Philips Research Labora- 
tories at Eindhoven* which permits face turning 
with an error in the direction of the axis of 
rotation of less than 0-005 micron (as shown by 
the grooves cut by fine diamond-tipped cutting 
tools). This headstock also finds application in 
the machining of v.h.f. cavity resonators for the 
precision measurement of dielectric losses in 
solids. Here local unevenness of the walls must 
be kept small by comparison with the depth of 
penetration of the high frequency current, which 
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International Mechanical 
Engineering Congress 

It is announced that the seventh International 
Mechanical Engineering Congress will be held 
at The Hague from June 2 to 6. It is being 
organised by the Vereniging van Metaal-Indus- 
trieén (secretariat : 14, Burgemeester de Monchy- 
plein, The Hague; telephone, 18.52.81), and 
among the sponsoring organisations are BEAMA 
and the British Engineers’ Association, London. 
The technical programme will deal with materials 
(plastic, thin sheet, nuclear and surface treat- 
ment) machining and processing, and considera- 
tion of cost and price. Excursions will be 
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A—Steei spindle. *#}—Vaciwm space. L—Pulley. 

B—Bronze bearing. G—Micrometer. M—Support rollers. 

C—Bearing surface. H—Oil inlet. N—Springs. 

J—Oil outlet. 


D—* Improved wood "’ end piece 
£—Thrust block. 


K—Heater element. 


Lathe headstock for machining accuracies of less than 5x 10-*mm in a direction parallel to the axis 


is about 1 micron for the wavelengths considered. 
Our accompanying illustration shows the con- 
struction of the headstock, which has a steel 
spindle A running in bronze bearing block B 
with three bearing surfaces C. An “ improved 
wood "’ end piece D fitted to the tail end of the 
spindle rests against a stationary thrust block E£, 
the front surface of which is lapped and set 
accurately at right angles to the spindle axis. 
By maintaining a constant sub-atmospheric pres- 
sure in the space F the force on the thrust block 
is kept constant. Axial displacement is obtained 
by means of the micrometer G. The vacuum in 
chamber F also causes an inflow of lubricating 
oil to the main bearing, through the port H. 
Since the cylindrical bearing surfaces are lapped 
to an accuracy of | micron, a drop in tempera- 
ture of only 5 deg. Cent. would cause seizure. 
Thermostating at 30 deg. Cent. is accordingly 
resorted to. In order to avoid torsional vibra- 
tions, the drive is through a separately supported 
pulley by means of springs as shown in the left 
portion | of the illustration. 





° * Philips Technical Review, 1957, Vol. 19, page 68. 





Cutter grinder with taper grinding attachment. The offset grinder bar transmits 
a lateral movement which is transformed into a rotation by means of a steel 
tape which passes in a loop over the headstock spindle 


arranged to a number of places of interest, tech- 
nical excursions, including the Royal Netherlands 
Steelworks at Ymuiden, the Rotterdam Dock- 
yard Company, Wilton-Fijenoord (Schiedam), 
Royal Dutch Forge (Leyden), Van der Heem 
N.V. (The Hague), Nederlandsche Kabelfabriek 
(Delft), Nederlandsche Electrolasch Maatschappij 
(Leyden), Machinefabriek Reineveid (Delft), and 
the Utrecht Techni-show, together with a number 
of post-congress trips including Heemaf, Stork, 
Philips, and DAF, and visits to the Zuiderzee, 
Amsterdam, and Brussels. 


Tool and Cutter Grinder 


Our illustration shows the model “*SW2” 
universal tool and cutter grinder made by 
Ludw. Loewe and Co., A.G., Berlin, NW 87, 
German Federal Republic. The machine, which 
is already well known, has a centre height of 
44in and takes up to 194in between centres. 
With an intermediate plate, a swing of 132in 
can be obtained. The longitudinal table move- 
ment is 194in, and the cross-feed 84in. The 
maker has __ recently 
equipped this machine 
with a spiral grinding at- 
tachment which enables 
milling cutters and ream- 
ers to be ground with 
diameters up to 225mm 
and with a maximum 
iength which varies ac- 
cording to the spiral 
angle but which with 
an angle of 15 deg. is 
about 250mm. 

The attachment com- 
prises a swivelling in- 
dexing head and an ad- 
justable guide bar. As 
the table is fed along, the 
guide bar imparts the 
required rotation to the 
head and hence to the 
workpiece. The adjust- 
ment of the guide bar can 
easily be carried out by 
means of a diagram, 
starting from the known 
spiral angle of the cutter. 
The movement at the 
guide bar is transmitted 
to the headstock spindle 
by means of a cross 
bar to which is attached 
a flexible metal band 
which is looped over 


the spindle. 
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Marine Diesel Engine 

The Volund marine diesel engine, built by 
Volund Company, Ltd., Copenhagen, is intended 
mainly for coastal vessels and fishing craft. 
The engine is a single-acting, four-stroke design, 
which, in its non- pressure-charged version, is 
made with two, three, four, six and eight 
cylinders, developing 150 to 660 b.h.p. at 375 
r.p.m. All sizes have a cylinder bore of 300mm 
and a stroke of 410mm. Mean indicated pressure 
is stated to be 7:Skg per square centimetre, 
maximum compression pressure 32 kg per square 
centimetre, and maximum combustion pressure 
48 kg per square centimetre. Engines other than 
the two-cylinder design can be fitted with exhaust 
turbo-supercharger when they develop 330 to 
880 b.h.p., according to the number of cylinders 
used. When supercharged, the mean indicated 
pressure is increased to 11 kg per square centi- 
metre. Maximum operating speed in all cases is 
425 r.p.m. 

For marine purposes, installations are available 
with variable-pitch propeller, with fixed-blade 
propeller and reversing gearbox, and with tixed- 
blade propeller and reversing engine. In the 
normally aspirated design, the pistons are of 
cast iron, while the turbo-charged units have 
aluminium alloy pistons. The bed-plate and 
cylinder block are of “* Meehanite,”’ the cylinder 
liners being of centrifugally cast special alloy. 
All engines have Bosch fuel injection. An indus- 
trial version of the Volund engine is also on the 
market. Fuel consumption is stated to be in the 
— 160 to 165 grammes per brake horsepower- 

our. 


Oil-Cleaning Equipment 

We have received particulars of oil-regenerating 
equipment made by Gebr. Schlegel, Fellbach 
(Wirtt.), German Federal Republic (agent : 
Liquid Systems Ltd., Norwich Union House, 
Wellesley Road, Croydon). The equipment is 
stated to be automatic and allows the waste oil 
to be refined, boiled and filtered in one single 
operation, eliminating all decomposition pro- 
ducts. The residue remaining after the process 
is a dry, compressed cake which can be readily 
scraped away in a few minutes. Depending upon 
the amount of dirt in the oil, recovery is stated to 
be up to 95 per cent. Regenerators are available 
for mineral oils, kerosene, organic solvents and 
vegetable and animal oils. The process is 
a so-called soft refining by heating electrically 
under about 361b per square inch pressure in 
contact with a refining agent, by which means al! 
oxidising substances are separated out, while 
low boiling impurities are distilled off. Capacity 
of the plant varies from 3-3 gallons and 0-6kW 
to 44 gallons and 7:2kW. The oil flows from 
the separator continuously, the whole process 
being completed in one to five hours. 


Czechoslovak Reactor 


The first Czech atomic reactor has come into 
operation at the Iastitute of Nuclear Physics 
near Prague. The reactor is of Russian manu- 
facture, develops 2000kW, and works with 
10 per cent enriched uranium and ordinary 
distilled water as moderator. It is intended for 
research in technology nuclear, biology and 
radio-chemistry. The remainder of the institute 
is still under construction, and it is hoped to 
complete it by 1961. 

Preparatory work is said to be under way 
for the construction of an atomic power station 
of ISOMW. This will be erected with the assis- 
tance of Russian experts within the framework 
of the “Commission for mutual economic 
assistance ’* (COMECON),. 


Transport Agreement with Austria 


A railway rate agreement was signed in 
Luxembourg recently between the Austrian 
Federal Government, the Member States of the 
European Coal and Steel Community and the 
High Authority. The agreement abolishes 
** breaks in rates ’’ at the Austrian frontier and 
thereby extends the Community's system of 
international railway through-rates to the trans- 
port of coal and steel crossing Austrian territory 
between the German-Austrian and _Italian- 


Austrian frontiers. 
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The American Scene 


Too Much Aluminium ? 


Kitimat is a scenic and splendidly isolated 
spot in the Canadian province of British 
Columbia. Years ago its mountain lakes 
and tumbling streams caught the eye of 
Aluminium Ltd., the second largest pro- 
ducer of the light metal in the world ; in 
one of the boldest ventures in industrial 
history, the company decided to turn a 
wilderness into a vast new source of alu- 
minium. To supply the necessary power, 
it first dammed the Nechako River. Then, 
to give passage to the falling waters, it 
blasted a 10-mile tunnel through the side of 
a mountain. To convert this potential energy 
into electricity, a power station was created 
in a huge cave hewn out of the mountain’s 
interior. Finally, Aluminium, Ltd., built 
smelting facilities, designed eventually to 
produce some 330,000 tons of metal per year. 
Under its original timetable, Kitimat, which 
now can turn out 180,000 tons annually, 
would have reached full capacity by 1960. 
Since then, however, several changes have 
been made in the schedule. Toward the 
end of last year, Aluminium, Ltd., announced 
that it has postponed the installation of 
80,000 tons of capacity at the smelter. To- 
gether with previously reported moves of 
the same kind, the latest deferment brought 
the company’s total cutback there and else- 
where, to 240,000 tons, equivalent to the 
entire expansion once planned for 1957-60. 
This “ stretch-out’’ at Kitimat is no mere 
whim on the part of the management of 
Aluminium, Ltd. It represents a_hard- 
headed appraisal, by one of the oldest and 
most successful producers, of the current 
and prospective state of aluminium supply 
and demand. On all counts, there seems to 
be a good reason for caution. For the first 
time in years, production of aluminium in 
the United States and Canada has exceeded 
consumption. As a result, inventories are 
mounting and prices of semi-finished pro- 
ducts have weakened. Moreover, large 
tonnages of new capacity currently are under 
construction. Indeed, primary capacity at 
the start of 1959 will exceed that of June 
30, 1957, by 30 per cent. To be sure, the 
market for aluminium, which, in the post-war 
era, has increased by an average of 12 per 
cent yearly, still is expanding. Primary 
and secondary production capacity, however, 
is expanding faster. This state of affairs 
is highly unusual for the North American 
aluminium industry, which for decades has 
enjoyed a truly remarkable growth. Thirty 
years ago there was only one domestic 
source of the metal ; the Aluminum Com- 
pany of America, which, in 1927, produced 
exactly 81,803 tons. In the following year, 
Alcoa divorced itself from its Canadian 
subsidiary which is now Aluminium, Ltd. 
The Reynolds Metals Company, originally 
a fabricator of foil, poured its first ingot 
in 1941. After World War Il, the Kaiser 
Aluminum and Chemical Corporation 
entered the field. By 1950, at the start of the 
war in Korea, the industry was turning out 
1,257,000 tons a year. Spurred by the out- 
break of hostilities—and by various Govern- 
ment guarantees—the three producers con- 
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tinued to expand. Even after the war was 
over, the race for more capacity went on. 
In addition, several newcomers have appeared 
on the scene. In 1955, the Anaconda 
Company launched Anaconda Aluminum, 
with 60,000 tons of ingot capacity. This 
year, three other concerns—the Canadian 
British Aluminium Company, the Harvey 
Aluminum Company and the Ormet Cor- 
poration will bring in an estimated 300,000 
tons. The latter firm is a joint venture of 
the Olin Mathieson Chemical Corporation and 
Revere Copper and Brass, Incorporated. All 
told, primary aluminium capacity in North 
America to-day exceeds 2,500,000 tons. By 
early 1959, it will be in excess of 3,300,000 
tons. Briefly, after nearly a decade of 
scarcity, aluminium to-day is in ample supply. 
Actually, the turn occurred last year, when 
shipments to both civilian users and the 
Government declined. In the United States, 
the largest customer for aluminium is the 
construction industry: it accounts for 25 
per cent of total consumption. Other big 
users include the automobile, utility, machin- 
ery and aircraft industries, roughly in 
that order. In 1956, demand already had 
begun to lessen. In addition, Washington 
stopped buying the light metal for the U.S. 
stockpile. Finally, fabricated aluminium 
of European origin is now being sold in the 
U.S. at a discount from domestic list prices. 
The result has been a growing surplus. 
Noteworthy though it is, the shift in the 
market has failed for the most part to slow 
down the industry’s expansion. Aluminium, 
Ltd., of course, has deferred its Kitimat 
programme. Anaconda Aluminum has 
whittled the output of its 60,000-ton facility 
at Columbia Falls, Montana, to 75 per cent 
of capacity. Alcoa, which originally had 
planned to bring in a 150,000-ton plant at 
Warrick, Indiana, last year, has postponed 
completion until this year at the earliest. 
Last month, the firm also held up work 
on its expansion of smelting capacity and the 
construction of a new refinery at Point 
Comfort, Texas. On the whole, however, 
expansion schemes are still under way. 
For example, among the newcomers, the 
Canadian British Aluminium Company has 
put in pot lines for 80,000 tons at Baie 
Comeau, Quebec (described in our issue 
of February 7, 1958, page 219). Harvey 
Aluminum plans to produce 54,000 tons 
at The Dalles, Oregon. The Ormet Corpora- 
tion will turn out 180,000 tons of ingots 
per year, of which Olin Aluminum will take 
two-thirds, with one-third going to Revere 
Copper and Brass. Reynolds Metals will 
add 112,500 tons to its plant at Listerhill, 
Alabama. Production is about to start 
though full operations will not be achieved 
until 1950. Also in 1959, Reynolds will 
bring in 100,000 tons at Massena, New 
York, raising its total annual capacity to 
701,000 tons, from 488,500 tons at the present 
time. Kaiser Aluminum has just completed 
a 27,500-ton expansion of its works at 
Chalmette, Louisiana. It has begun pro- 
duction at its new facility at Ravenswood, 
West Virginia, with full capacity of 145,000 
tons scheduled to be reached by mid-year. 
When its current round of building is com- 


pleted, Kaiser Aluminum will have stepped 
up its annual capacity from 434,500 tons 
to 609,500 tons. 

All the foregoing adds up to a lot of 
aluminium—too much indeed, for the present. 
Just how did the industry get into this situa- 
tion? Some of the responsibility rests 
squarely with the U.S. Government. To 
encourage expansion during the war in 
Korea, Washington negotiated the now 
famous “ put” contract with the domestic 
producers. In effect, if no other market 
could be found, it agreed to buy all the 
primary aluminium produced in the new 
plants. This privilege was to last for 
five years after the plants were completed. 
The American producers did not make use 
of the privilege during 1954 and 1955, 
when both commercial and military demand 
stayed high. But, beginning in 1956 the 
“puts ’’ were being exercised, and it is 
anticipated that the U.S. Government will 
have to buy some 500,000 tons of the metal 
under this contract in the next two years. 

The American aluminium industry 
generally tends to be relatively unconcerned 
about to-day’s excess capacity and has set 
its sights for 1960. In that year, it expects to 
sell much more metal, not just to established 
customers, such as the construction and 
transport industries, but to new users as 
well. In particular, it is pinning its hopes 
on cans, automobiles and electrical equip- 
ment. Developing a major new market in 
any one of these fields soon would take care 
of surplus. In this connection, Reynolds 
recently signed a much-publicised agreement 
with the Esso organisation to supply alumi- 
nium cans for motor oil. Reynolds has 
undertaken to deliver the cans at a cost 
identical to that of cans made of tinplate. 
Since aluminium is more expensive than 
tinplate, Reynolds will recover scrap alu- 
minium from the used cans. The company 
thus has launched an experiment—which will 
yield no immediate profit—to gain a toe- 
hold in the field. Similarly, Kaiser Aluminum 
recently announced that it was beginning 
production on an order of 5,500,000 
grated cheese cans for the Kraft Foods 
Company. The can is drawn in one piece 
from aluminium sheet. While the unit cost 
may be higher initially, its weight, adapt- 
ability to special shape, and appearance 
make the can competitive. The use of 
aluminium in motor-cars is also on the rise. 
Buick, for example, has announced that its 
1958 models use nearly twice as much of the 
metal as the 1957 cars did. The industry 
is also sanguine about the prospect for 
aluminium engine blocks and brake drums. 
Thus, several important new markets are 
evidently developing. Nevertheless, it should 
be remembered that during the past ten 
years, the busiest and most prosperous 
decade in American history, the use of 
aluminium increased only by an average of 
12 per cent per year. In the next eighteen 
months, however, the industry is raising 
capacity by 30 per cent. Plainly, these 
figures point to a temporary period of over- 
supply, which will seriously test the staying 
power of some of the smaller American 
producers and fabricators of aluminium. 











Fig. 1—-Various stages of construction of a two-level car park at Dover, New 
Jersey : at far left upper deck concrete has been poured 
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Reinforced Concrete Construction 
for Car Park 


A LARGE shopping centre, which is now under 
construction at Dover, New Jersey, will have one 
of the most unusual car parks in America. 
The structure consists of two levels which will 
park a total of 8500 automobiles by day. After 
dark, when the shops are closed, the top level 
will serve as an outdoor “ drive-in’’ theatre, 
able to handle over 4000 cars. The construction 
of this building involves an interesting application 
of the so-called “ Junior Beams,” lightweight 
structural steel sections made by the Jones 
and Laughlin Steel Corporation, of Pittsburgh, 
Pennsylvania. The method employed involves 
the use of the “K System ”’ of placing and holding 
moulds for the concrete deck and the embedding 
of the “Junior Beams” into the transverse 
reinforced concrete girders. 

The upper deck of the parking area to be used 
for the * drive-in’ theatre will be covered with 
asphalt and will contain “ mounds ” or “ rises *’ 
on which cinema patrons will place the front 
wheels of their cars. This will enable the occu- 
pants of the cars to view the screen better. 
The mounds are designed so that they will not 
interfere with normal parking. One of the most 
interesting aspects of this project is the use of 
reinforced concrete girders which run across 
the width of the parking deck. These are sup- 
ported on 8in unfilled standard pipe columns 
and are spaced, in general, on 25ft 6in centres. 
The pipe column rows are laid out longitudinally 
so that two 17ft 7in spaces alternate with a 23ft 
4in space. As a result, the parking stalls on the 
lower level are approximately 17ft deep and are 
served by a 23ft driving aisle. 

In constructing the upper level, wooden 
moulds for the concrete girders were built on 
the ground level between the supporting columns. 
They were then hoisted to the proper elevation 
with a fork lift truck and held in position with 
temporary intermediate shores. The floor 
joists were 12in “Junior Beams *’ weighing 11-8 Ib 
per linear foot which required no fabrication 
and were simply placed on top of the girder 
moulds. After the “Junior Beams’ were 
positioned, “KK ”’ clips were placed along the 
top flange of the beams to support 2ft by 8ft by 
{in plywood floor slab shuttering panels. The 
“K ” clips were devised by Edward S. Klausner 
of New York and are small cast iron clips which 
hook over the top flange of the beams to support 
the plywood between the structural members. 
While they are capable of withstanding a static 
load of 850 Ib, these clips fracture readily when 
struck by a light blow with a hammer. 

Prior to the monolithic pouring of slabs and 
girders, reinforcing bars were placed in the girder 
moulds and steel mesh was rolled out for the 
slabs. The thickness of the concrete slab was 2}in. 
The plywood shuttering was readily stripped 
from the underside of the floor slab when the 


“K ” clips were fractured. The construction 
of the parking decks required about 400 tons 
of “‘ Junior Beams”’ and about 100,000 “ K ”’ 
clips. The upper deck was built to support 
a live load of 75 lb per square foot. It is claimed 
that the combination of lightweight ‘ Junior 
Beams,” ““ K ” clips, and the embedding of the 
beams in the concrete girders, resulted in great 
savings in labour costs. 


Law of Parity Conservation 


SCIENTISTS at the University of Chicago and 
the Argonne National Laboratory recently 
proved, with the aid of a nuclear reactor at 
Argonne, that the law of *“* parity conservation ” 
does not apply in the radioactive decay of the 
neutron. It is hoped that this new work helps to 
clear the way for a reconsideration of current 
physical theories with the possibility of new 
discoveries regarding the nature of matter and 
the universe. For nearly thirty years, the 
“ principle of conservation of parity’ has been 
a basic assumption among physicists. But last 
year it was demonstrated that parity did not 
hold for complex nuclei or mesons. These 
important experiments were carried out at the 
University of Chicago, the National Bureau of 
Standards, and Columbia University. Sub- 
sequently, many physicists have shown great 
interest in learning the results of such measure- 
ments on neutrons. It is believed that a test of 
the parity law properties in the case of the neutron 
would provide a particularly clear measurement 
for current or proposed theories concerning the 
basic properties of matter. 

The neutron can be conceived of as a small 
Magnet spinning on an axis running from its 
north to south pole. If the principle of parity 
is correct, the electrons produced by the decay 
of the neutron should be emitted equally toward 
both poles. Instead, the results of the Argonne- 
University of Chicago investigation proved that 
only about 62 per cent as many electrons came 
off in the direction of the south pole as in the 
direction of the north pole. The joint experi- 
ment was conducted by Valentine L. Telegdi, 
associate professor of physics at the University 
of Chicago, and Merle T. Burgy, Robert J. 
Epstein, Victor E. Krohn, Theodore B. Novey, 
Sol Raboy and G. Roy Ringo, of Argonne’s 
physics division. The joint Argonne-University 
of Chicago research team worked for about six 
months on the experiment. Special equipment 
was designed, built and installed at the Lemont, 
Illinois, site of the Argonne National Laboratory 
to obtain the delicate measurements. 

The neutrons used were “slow neutrons.” 
Travelling at a speed of about 5000 m.p.h. they 
were obtained from the Argonne research reactor 
known as “ Chicago Pile 5.” The reactor is 
located at the Lemont site, 25 miles south-west 
of Chicago. The reactor uses enriched uranium 
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Fig. 2—Application of ‘‘K”’’ clips, made of cast iron, in holding plywood 
shuttering panels in place between the top flanges of ‘‘ Junior Beam ”’ structural 


steel sections 


for fuel and is cooled and moderated by heavy 
water. Access to the neutrons created within it 
is made possible by more than fifty openings 
which penetrate the eight sides and the top of the 
reactor. The experiment employed a method 
of * filtering *’ a neutron beam so as to eliminate 
neutrons pointing the wrong way and other 
unwanted radiation, such as gamma-rays. This 
method reflects the beam off a polished ** mirror ”’ 
of cobalt magnetised in the right direction. The 
decays of the neutrons were detected in a vacuum 
chamber by methods similar to those used pre- 
viously at the Oak Ridge, Tennessee, National 
Laboratory and the Chalk River, Ontario, 
Laboratory to measure the lifetime of the neutron. 
This method used a fast electron detector with 
a plastic scintillator. The counts of this detector 
are recorded if they coincide with a count in a 
special detector, which is an electron multiplier 
with a large first surface of beryllium copper 
sensitive to the protons from neutron decay after 
they are accelerated to an energy of 10kV. 

This measurement permitted the physicists 
to discriminate among several competing theories 
describing radioactive decay by electron emission. 
The most promising theories vary in their pre- 
dictions with a measured ratio ranging from 
about 21 to 100 per cent. Even so, none of these 
theories appears to be in complete quantitative 
agreement with the experimental result, a fact 
which the physicists point to as illustrating the 
present uncertain state of understanding of 
nuclear physics. After the recently constructed 
large particle accelerators enabled physicists to 
disrupt the nucleus of the atom with “ bullets ”’ 
of tremendous energy, they produced a score of 
nuclear fragments. Many of these did not 
behave according to the principle of parity. 
Instead of a neat balance of left-handed and 
right-handed “ spin ’’ among the particles, some 
showed a predominance in one direction. Then, 
Professors Tsung Dao Lee, of Columbia Uni- 
versity, and Chen Ning Yang of the Institute of 
Advanced Studies, at Princeton, New Jersey, 
challenged the validity of the parity principle. 
They advanced theoretical considerations that 
it was the law and not the nuclear fragments 
that provided the stumbling block. They also 
suggested three experiments which should prove 
whether parity existed for mesons or complex 
nuclei such as that of cobalt. 

After these experiments, physicists speculated 
that if the parity principle did not apply in the 
sub-atomic particles, neither would it apply to 
the decay of neutrons. It was suggested by Dr. 
Telegdi that it would be of great interest to see 
whether the decay of the neutron showed this 
previously unexpected assymetry. The National 
Bureau of Standards experiment used nuclei of 
cobalt atoms, which are radioactive, i.e. decay 
into nickel by emitting electrons. The simplest 
of all nuclei, the free neutron, is indeed itself 
known to undergo such a decay process. Thus, 
all theories proposed to explain the results of 
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the National Bureau of Standards experiments 
primarily make statements about the neutron, 
and only apply to more complicated systems, 
such as the cobalt nucleus, indirectly. But the 
“parity law’’ had never been demonstrated to 
fail in the case of the neutron itself. Physicists 
at Argonne and the University of Chicago showed 
precisely this failure by a technically difficult 
experiment. 


Work of the U.S. Bureau of 
Reclamation in 1957 


Tue U.S. Bureau of Reclamation during the 
1957 fiscal year added 160,000 acre-feet of reser- 
voir space for storage of irrigation water and 
57MW of hydro-electric generating capacity in 
multi-purpose dams in the West, according to the 
Bureau’s annual report. Progress was also 
maintained on other construction work which 
will add 35,000,000 acre-feet of storage capacity 
in future years. Irrigated farms helped alleviate 
the plight of drought stricken cattle growers in 
Texas, New Mexico, and Oklahoma during the 
first half of the fiscal year 1957; more than 
12,000,000 persons used recreational facilities 
on the Bureau’s 140 reservoirs ; and important 
flood control was provided in the Northwest by 
Reclamation reservoirs. 

The report pointed out that while-the Bureau 
of Reclamation is responsible for the overall 
supervision of the care, operation, and mainten- 
ance and replacement of facilities capable of 
delivering irrigation water to more than 7,500,000 
acres of land, most of the facilities are operated 
by local water users’ organisations which have 
contracted with the U.S. Government for the 
repayment of a share of the construction costs. 
During the fiscal year 1957, irrigation distribution 
facilities serving appoximately 85 per cent of the 
total irrigable acreage included in Federal 
Reclamation projects were operated and main- 
tained by water users. ; 

A significant event was the start of construction 
of the second highest dam in the United States- 
the 700ft high Glen Canyon dam on the Glen 
Canyon unit of the Colorado River Storage 
project in North-central Arizona. Construction 
was also begun on the high bridge which will 
span the Colorado River near the downstream 
toe of the dam. The steel arch bridge will be 
the highest and second longest of its kind in the 
United States. Work was also begun on the 
new Government community of Page, Arizona. 

Facilities of the Bureau now are available 
to provide water to 7,658,801 acres of irrigable 
land, representing more than one-fourth of the 
total irrigated land in the seventeen western 
states. These facilities include 140 storage dams 
and reservoirs, 106 diversion dams, 24,400 miles 
of canals and laterals and 7800 miles of drains. 
The irrigation facilities in Reclamation Region 
Five, embracing the States of Texas, New Mexico 
and Oklahoma, contributed substantially to 
the saving of the basic breeding herds of cattle 
threatened with starvation by the severe drought 
which ravaged the adjacent ranges. The irrigated 
farms maintained nearly 1,000,000 head of cattle 
and more than 250,000 head of sheep. In addi- 
tion, these farms provided sufficient feed to 
produce 371 million pounds of beef. ; 

Although the snow pack in the Columbia 
River Basin was nearly normal, sustained high 
temperatures in April and May resulted in 
unusually high rates of flow in some areas. The 
operation of Bureau reservoirs in Region One— 
Washington, Oregon, Idaho and western Mon- 
tana—resulted in substantial reductions in down- 
stream flows, particularly on the Upper Snake, 
the Boise and the Payette rivers in Idaho, 
the Owyhee and Malheur in Oregon, and the 
Flathead River in Montana. Storage in the 
Hungry Horse reservoir in Montana and Lake 
Roosevelt in Washington reduced the peak flow 
on the Lower Columbia River by more than 
100,000 cusecs and reduced the river stage at 
the Dalles, Oregon, approximately 2°5ft. In 
utilising to the greatest extent the water storage 
at multi-purpose reservoirs, the Bureau of Re- 
clamation has constructed thirty-six power 
stations with an installed nameplate capacity 
of 5,031,550kW. In addition, the Bureau now 
markets the power generated at five power 
stations constructed by the Corps of Engineers 
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and the International Boundary and Water 
Commission, with a total nameplate capacity of 
776,500kW. The sale of electric power by the 
Bureau during the year aggregated 25,654,251,471 
kWh, with revenues from sales totalling 60,153,473 
dollars. During the fiscal year, the installed 
capacity of hydro-electric power stations at 
Bureau of Reclamation multi-purpose projects 
and at projects for which the Bureau is responsible 
with regard to power distribution, increased 
237MW over 1956. The increase included 57MW 
in units 2 and 3 of the Palisades project in Idaho, 
80MW at the Garrison dam, and 100MW at the 
Gavins Point power station on the Missouri 
River Basin project. At the end of the year, the 
Bureau had under construction ten power stations 
which will have an ultimate installed nameplate 
capacity of 1120MW. 


New Radiation Exposure Limits 


THe U.S. Atomic Energy Commission has 
approved for use in its facilities and those of its 
contractors new maximum permissible radiation 
exposures recommended by the National Com- 
mittee on Radiation Protection and Measure- 
ment. No appreciable modification of the 
Commission’s present radiological safety prac- 
tices will be required as a result of the new 
radiation exposure standards. In actual practice, 
the radiation exposure of nearly all of the workers 
in Commission facilities has been below both the 
new and the old levels recommended by the 
N.C.R.P.M. Such adjustments in present safety 
practices as are required will be made as soon as 
practicable. 

Most of the limits apply to occupational 
exposures received by workers in areas where 
radiation levels are monitored and controlled. 
A basic revision in the radiation standards 
recommended is the inclusion of a new provision 
to limit the total radiation dose any individual 
may accumulate beyond the age of eighteen to 
an average of 5 rems per year and not more than 
15 rems in any year. (A rem, “ réntgen equi- 
valent man,”’ is a radiation dose of any ionising 
radiation estimated to produce a biological effect 
equivalent to that produced by one rdéntgen 
of X-rays.) The N.C.R.P.M. pointed out in 
connection with the new provision that “* changes 
in the accumulated maximum permissible dose 
are not the result of positive evidence of damage 
due to the use of earlier permissible dose levels, 
but rather are based on the desire to bring the 
maximum permissible dose into accord with the 
trends of scientific opinion.”’ Another basic 
revision in the N.C.R.P.M. recommendations 
occurs in the permissible radiation levels for 
internal emitters, i.e. radioactive substances that 
tend to get into and remain in the human body. 
In controlled areas, the maximum permissible 
concentrations in air and water of radioactive 
substances that tend either to be distributed 
evenly throughout the body or to be concen- 
trated near the gonads has been reduced to 
one-third of the values previously specified for 
occupational exposures to such radioactive 
substances. The maximum permissible con- 
centrations of radioactive substances that tend 
to be concentrated in single organs other than 
the gonads, such as strontium-90 in the bones, 
remain at the previously recommended levels. 
For individuals outside of controlled areas, the 
maximum. permissible concentration continues 
to be one-tenth of the recommended permissible 
exposures for radiation workers. 

In addition to these occupational exposure 
limits, the N.C.R.P.M. made the following 
recommendation regarding exposures to the 
whole population : “ The maximum permissible 
dose to the gonads for the population of the 
United States as a whole from all sources of 
radiation, including medical and other man- 
made sources, and background, shall not exceed 
14,000,000 rems per million of population over 
the period from conception up to age thirty, 
and one-third that amount in each decade 
thereafter. Averaging should be done for the 
population group in which cross-breeding may 
be expected.”” The Commission is in accord 
with the philosophy expressed in this recom- 
mendation. The Commission exercises control 
over the exposures resulting from its own 
operations and those of its licensees, but does 
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not control exposures which the public may 
receive from other sources of ionising radiation. 
Therefore, the Commission has adopted the 
requirement that its industrial operations must 
not release any radiation which might be expected 
to expose members of the populace to an average 
whole body dosage exceeding 0-5 rem per year 
or an average concentration of radioactive 
material exceeding one-tenth of the maximum 
permissible concentrations for occupational 
exposures. This requirement will have the effect 
of limiting exposures to the public from Com- 
mission operations to one-tenth of the dosages 
allowed atomic energy workers. This exposure 
limit for the public is in accord with a deter- 
mination of the N.C.R.P.M. that, if persons 
outside of controlled areas, but exposed to 
radiation from a controlled area, are assumed to 
receive yearly an average per capita dose of 
0-5 rem, the total dose to the whole population 
from man-made radiations is not likely to exceed 
10,000,000 rems per million of population up to 
age thirty. 


Hydrogen-Induced Failure of Steels 


DELAYED brittle failure of high-strength steel 
has become increasingly important, particularly 
in electroplated aircraft parts, with the trend 
toward use of higher-strength-level steels. Three 
principal observations have been made about 
these failures : (1) there is a time delay, after the 
parts have been subjected to load, before failure 
occurs ; (2) failure usually occurs at loads well 
below the design limit, and (3) hydrogen in excess 
of the residue from the steel-making process is 
generally necessary for failure to occur. The 
excess hydrogen is usually absorbed by the steel 
during pickling or electroplating. 

An investigation at Battelle Institute of the 
causes of such failure was conducted by C. R. 
Simcoe, A. R. Elsea and E. R. Slaughter (now 
with General Electric Company). The study had 
as its aim the determination of the basic 
mechanism for such failure, and led to the follow- 
ing conclusions :—{1) Delayed brittle failures 
can be produced easily in unnotched tensile bars 
if the specimens are continually charged with 
hydrogen while under sustained loads. (2) The 
ultimate tensile strength appears to be the most 
important metallurgical variable in delayed 
brittle failure. (3) There is a minimum stress for 
producing a failure ; at stresses higher than this 
minimum the time for failure depends on the 
applied stress. (4) The minimum stress for failure 
and delay times are functions of the ultimate 
tensile strength, both decrease with increasing 
strength level. (5) Both the minimum stress for 
failure and the delay times at higher stresses are 
insensitive to variations in composition and 
structure of the steel as the latter affect the ulti- 
mate tensile strength. (6) A qualitative relation- 
ship has been established between hydrogen 
content, ultimate tensile strength, applied stress, 
and time required for delayed brittle failures. 


Tellurium Semi-Conductors 


RECENT work on tellurium-based semi-conduct- 
ing materials suggests that they may be of use in 
rectifiers, solar batteries and in refrigeration. 
To obtain a better understanding of such 
materials and their potentialities, tellurium 
compounds of bismuth, antimony, arsenic, silver, 
copper, magnesium, cadmium and indium are 
under scrutiny at Battelle Institute, Columbus, 
Ohio. These studies are sponsored by the 
Tellurium Development Committee,* and the 
aim is to discover means of achieving high purity 
compounds and to establish more precisely the 
physical, chemical and electrical characteristics 
of such highly purified compounds. One inter- 
esting effect that is being investigated by H. L. 
Goering and T. C. Harman is the cooling that 
takes place when an electric current is passed 
through a specially prepared element of bismuth 
telluride. They point out that bismuth telluride 
has a cooling capacity, theoretically great enough, 
if a number of these elements are used together, 
to liquefy air directly without compression. 








* On the Tellurium Develop Cc are representa- 
tives of Kennecott Copper Corporation, The Anaconda . 
U.S. Smelting, Refining and Mining Company, Phelps 
Refining Corporation, Noranda ines, Lid., The American 
Metal Company, Ltd., and Cerro de Pasco Corporation. 
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Personal and Business 


Appointments 


Mr. NORMAN F. BRAND has been appointed a 
director of Heyes and Co., Ltd. 


Mr. T. H. West has been appointed press relations 
Officer to E.M.1. Electronics, Ltd. 


Mr. J. A. AKep, M.I.E.E., has joined A. Reyrolle 
and Co., Lid., as its manager in Scotland. 


Mr. R. A. S. Lomax, A.M.I.Mech.E., has been 
appointed a director of Ashwell and Nesbit, Ltd. 


Mr. S. G. Mepcrart, London sales representative 
of Fielding and Platt, Ltd., has been appointed sales 
manager. 

Mr. A. W. Kirton has been appointed technical 
representative in the south west area of British 
Monorail, Ltd. 

CiayTon Dewanpre Company, Ltd., has 
announced that Mr. S. C. Tapley and Mr. L. J. H. 
Richardson, A.M.I.Mech.E., have been appointed 
joint assistant general managers. 

Mr. F. H. Wurraker has been appointed to succeed 
Mr. W. E. Knox as director of the administration 
division of the Exports Credits Guarantee Depart- 
ment. Mr. Knox has retired. 


THe BoaRD OF TRADE has announced that the 
President has appointed Mr. Gordon Grant, an 
Under-Secretary of the Board, to be Comptroller- 
Generai of Patents, Designs and Trade Marks, with 
effect from March 3. 


THe CENTRAL PLecrrictry GENERATING BOARD 
has announced that Mr. F. J. Lane, M.1.E.E., chief 
transmission engineer, has relinquished his post and 
has joined the partnership of Messrs. Preece, Cardew 
and Rider, consulting engineers. 

SMALL Evecrric Morors, Lid., has announced the 
following appointments :—Mr. G. L. Brownson, 
M.LE.E., technical director and chief engineer ; 
Mr. K. H. Harding, sales director, and Mr. J. A. 
Wilson, A.M.LE.E., works manager. 


THe British BROADCASTING CORPORATION 
announces the appointment of Mr. W. R. Fletcher, 
A.M.LE.E., as regional engineer, North Region, in 
succession to Mr. B. H. Vernon, who has retired owing 
to ill health after nearly thirty-five years’ service with 
the corporation. 

Tue AIRCRAFT MANUFACTURING ComPANy, Ltd., 
has announced that its board of directors is constituted 
as follows :—Mr. W. E. Nixon, chairman; Mr. 
Richard Fairey, deputy chairman ; Mr. A. F. Burke, 
managing director; Mr. C. P. 'M. Hunting, Mr. 
A. S. Kennedy, Mr. F. E. N. St. Barbe, and Mr. 
W. A. Summers. 

ASSOCIATED BRITISH ENGINEERING, Ltd., announces 
that Mr. Allen A. Scaife, M.I.Mar.E., A.M.LN .A., 
has been appointed managing director of H. Widdop 
and Co., Ltd., in succession to Mr. J. T. MacLeod. 
Mr. MacLeod is retiring from his executive position 
for health reasons, but will remain a director and will 
continue to be available to the company as a general 
consultant. 

Lioyp’s REGISTER OF SHIPPING has announced that 
Mr. D. Gray, an electrical e _— surveyor on the 
chief engineer surveyor’s staff at headquarters, has 
been appointed to succeed the late Mr. G. Auterson 
as the Society's principal electrical engineer surveyor. 
Mr. W. T. Mathieson, senior surveyor at Bilbao, has 
been appointed to succeed the late Mr. B. P. Fielden 
as the Society’s principal surveyor for Australia. 


Business Announcements 


Sma. Sons AND Co., Ltd., has moved to 21-23, 
india Street, Glasgow, C.2. 

EDWARD SANDEMAN, KENNARD AND PARTNERS 
have transferred to new offices at 171, Victoria Street, 
Westminster, London, S.W.1 (telephone, Victoria 
0612/3). 

** GOODENOUGH ”’ ENGINEERING GROUP has 
announced the opening of its London offices at 112, 
Jermyn Street, London, S.W.1 (telephone, Trafalgar 
2663/5). 

Wiip-BarrieLp Evecrric Furnaces, Ltd., states 
that, as from March 1, the address of its Midlands 
office will be 71, Broad Street, Birmingham, 15 (tele- 
phone, Midland 7232). 

THe M.A. HANNA COMPANY OF CLEVELAND, Ohio, 
through its subsidiary company, Hanna Coal and 
Ore ration, has acquired, together with Leo 
Model, of New York, and Associates, the controlling 
interest in the British company St. John D’E! Rey 
Mining Company, Ltd. 


VeRE ENGINEERING Company, Ltd., 3, Vere Street, 
Oxford Street, London, W.1, states that with effect 
from March 1, the company’s name will be changed to 
Bartrev Board Company, Ltd. 


Srtentsioc, Ltd., and ANDRE RUBBER COMPANY, 
Ltd., have jointly announced that for health reasons 
Mr. P. A. J. Linforth, their Midland area manager, 
has retired. Mr. F. J. White has been appointed as 
his successor. 


THe British ALUMINIUM ComPANy, Ltd., states 
that on Tuesday, March 25, its Manchester branch 
office will be transferred from 46, Fountain Street, 
Manchester, 2, to Woolwich House, 59-61, Mosley 
Street, Manchester, 2 (telephone, Central 2331). 


BROWNING STREET INpDusTRIES, Ltd., Browning 
Street, Birmingham, 16, states that it has opened a 
showroom for displaying the combined products 
of its four subsidiaries, W. T. French and Son, 
Carpenter and Allen, G. and W. Purser, and Lad- 
brook Stampings. 


HERBERT Morris, Ltd., and BROWN, LENOX AND 
Co, (London), Ltd., have announced the formation 
of a joint company which will begin operations at 
Millwall, E.14, on April 1, and will continue the work 
of the existing lifting gear department of Brown 
Lenox and take over the spares and servicing organ- 
isation for Morris equipment in the area. 


Contracts 


JAMES MILLER AND PARTNERS, Ltd., has been 
awarded a contract by the Secretary of State for Scot- 
land for the construction of a new bridge, including 
approaches, over the River Avon at Linlithgow 
Bridge, to carry traffic on the London-Edinburgh- 
Thurso trunk road (A9). The new bridge, which will 
replace the existing narrow and poorly aligned struc- 
ture, will have a 30ft carriageway and two 10ft foot- 
paths. Messrs. F. A. Macdonald and Partners are 
the consulting engineers. It is estimated that the 
scheme, which will take about twenty-one months to 
complete, will cost £160,000. 


THE BRITISH TRANSPORT COMMISSION announces that 
an order has been placed with British Railways work- 
shops at Swindon for the construction of thirty main 
line 2000 h.p. diesel-hydraulic locomotives for use in 
the Western Region. These locomotives will under- 
take the heaviest passenger and freight working 
between London and the West of England and will 
have a BB wheel arrangement. Contracts have been 
placed with Brush Traction, Ltd., Loughborough, 
for the supply of the Maybach diesel engines, and 
with J. Stone and Co. (Deptford), Ltd., London, for 
the Mekydro transmissions for the locomotives, and 
a contract for the supply of the electric control equip- 
ments has been placed with British Brown Boveri, 
Ltd., London. 


Miscellanea 


New BUIDLING MATERIALS.—The Building Centre, 
in association with the Birmingham and Five Counties 
Architectural Association, is holding an exhibition of 
samples of some “ Recent New Building Materials ”’ 
in the Engineering Centre, Stephenson Place, Birming- 
ham, 2, from Tuesday to Saturday, March 25 to 29. 
It is hoped to show about forty or fifty new products 
which have come on to the market in recent months. 


FLAMEPROOF TREATMENT FOR FIBREBOARD.—Syn- 
thetic building boards of various kinds are now 
widely used in building construction. One of their 
disadvantages—that of fire risk—can now be elim- 
inated according to claims made by Hickson’s Timber 
Impregnation Company (G.B.), Ltd., Castleford, 
Yorks. This company has introduced a “ pressure 
flameproofing”’ treatment with “ Pyrolith”’ flame- 
retardant. The treated board is stated to be in Class I 
of the B.S. 476 spread of flame rating, according to 
tests carried out at the Fire Research Station. 


METAL CLEANING BY ULTRASONICS.—A process of 
metal cleaning by ultrasonics combined with a vacuum 
technique available from the Electro-Chemical 
Engineering Company, Ltd., Woking, Surrey, was 
developed by Technochemie ‘of Switzerland. It was 
at first almost entirely devoted to the small intricate 
mechanisms, but now it is extended to very large 
installations which can deal with high production 
requirements and the cleaning of a considerable 
mass. The frequencies used are 400 kc/s and 40 kc/s 
and the transducers are piezo-electric and made of 
barium titanate. With the vacuum technique it is 
stated that the removal of air from the solvent makes 
cavitation far more effective, air pockets are removed 
from any intricate component, enabling the entire 
surface to have good solvent/surface contact which is 
essential for good cleaning. 


NortH East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS.—A paper entitled “‘ The History 
and Development of Hydraulic Transmissions for 
Marine Propulsion’? was presented by D. Firth 
before the North East Coast Institution of Engineers 
and Shipbuilders on February 21. The paper states 
that hydraulic transmissions can be divided into two 
main groups : hydrokinetic and hydrostatic. Both 
have been in existence for more than half a century, 
but whereas the hydrokinetic type had an immediate 
application the hydrostatic transmission has only 
recently been applied to marine propulsion. The 
paper surveys this field and discusses contemporary 
interest in the application of both forms of trans- 
mission to marine propulsion and also what use might 
be made of them in the future. 


SMOKE Density INDICATOR.—A simple smoke 
density indicator, developed by the Fuel Research 
Station of the Department of Scientific and Industrial 
Research, is now available from Shandon Scientific 
Company, Ltd., 6, Cromwell Place, London, S.W.7. 
It consists of a special glowing element (known as the 
** Glowring ’’), placed in the side flue and which is 
viewed through a column of flue gas from an observa- 
tion window in the front wall of the flue. The bright- 
ness of the “* Glowring *’ can be adjusted, so that it is 
obscured when the smoke density corresponds with 
No. 2 shade on the Ringelmann chart. This is the 
density which, under the Clean Air Act, must not be 
exceeded. In this equipment, except for the observa- 
tion window which is easily accessible, there are no 
mirrors or glasses to be cleaned. The glowing element 
is self-cleaning as any deposits on it are burnt off. 


RAM-JeT PERFORMANCE.—A ram-jet test vehicle 
launched at the Royal Aircraft Establishment’s 
rocket range at Aberporth, West Wales, by the 
National Gas Turbine Establishment, has flown 
under power to a height of 70,000ft in 40 seconds. 
It was accelerated by eight booster motors and in 
the course of its flight reached Mach=2-3. When 
its fuel was exhausted at 70,000ft, it coasted to a 
height of 114,000ft before being destroyed for reasons 
of range safety. This launch was the most recent of 
a number which have been made with ram-jet test 
vehicles designed and developed jointly by the 
N.G.T.E. and D. Napier and Son, Ltd., over a period 
of several years, and manufactured by Napier at 
its Flight Development Establishment, at Luton 
Airport, Bedfordshire. The vehicle was an improved 
version of one which set up a height record for 
its class two years ago. The envelope of previous 
tests appeared on page 868, December 13, 1957. 


TRAINING TECHNICAL TEACHERS.—The three train- 
ing colleges for technical teachers in Bolton, Hudders- 
field and London are now engaged in a recruiting 
campaign in order to obtain suitable candidates for 
the training courses which begin next September. 
As explained in the article on page 232 of our issue 
of February 14, the number of places in technical 
teacher training colleges is being increased by 60 per 
cent. Higher rates of grants are to be paid to students 
in order to attract and encourage candidates of the 
right calibre. The course of training extends over one 
academic year. Candidates who wish to train as 
teachers of engineering should be, generally, between 
twenty-five and forty-five, have industrial experience 
and possess at least one of the following :—Degree or 
other professional qualification; higher national 
certificate ; full technological certificate of the City 
and Guilds of London Institute. Full details of the 
scheme can be obtained from the Bolton Training 
College, Manchester Road, Bolton ; Garnett College, 
83, New Kent Road, London, S.E.1, and Huddersfield 
Training College, Queen Street South, Huddersfield. 


ROAD TANKER CONSTRUCTION.—It has been drawn 
to our attention that our article under the above 
heading on February 14 was in certain respects mis- 
leading. The light alloy tanks illustrated were of 
2400-gallon capacity, whereas a vehicle of maximum 
gross weight 14 tons would be able to carry only 
about 2000 gallons in a steel tanks ; these tanks,were 
to carry industrial solvents of various specific 
gravities. While the customer for these tanks, namely, 
Shell, does invariably coat the inner surfaces of steel 
petrol tanks, partly because the white finish renders 
inspection much easier, uncoated tanks of mild steel 
are still used for the carriage of petrol. An exception 
is aviation gasoline, which is delivered directly into 
the ready-to-use tank, and always carried in alu- 
minium or coated steel tank ; the uncoated steel 
tank presents the problem of water separating out of 
the fuel and sticking to the tank, until a stage is 
reached at which the water eliminator is presented 
with an impossibly high water concentration. The 
light alloy tanks follow Continental practice, con- 
sultation with Aluminium Francaise having preceded. 
the design. 








Feb. 28, 1958 


British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southamp Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 





ROAD TRANSPORT 


789,906. September 29, 1955.—FRONT WHEEL 
SUSPENSIONS FOR Motor VEHICLES, Aufida A.G., 
Schinznach-Bad, Switzerland. 

The invention relates particularly to suspensions 
for the front wheels of motor-driven vehicles such as 
motor-cycles, auto-cycles and motor-scooters. In 
the drawing, a housing part of a fork is shown 
which serves for supporting the front wheel of a 
motor-cycle. In each fork section A there is a rocking 
lever B rotatably supported on the pin C fixed in the 
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fork section. The front end of the two rocking levers 
is formed as a fork D in which the spindle of the 
front wheel is fastened. An abutment E is fastened 
to the pin C and to the pin F. For the suspension 
of the rocking lever B a buffer element G is used 
which consists of rubber. The buffer element has 
the form of a section of a ring. At both ends plates 
H are vulcanised to it, to which screw studs J are 
welded. These studs engage at one end through the 
rocking lever B and at the other end through the 
abutment E and are retained by nuts K and L. The 
buffer element G is stressed in compression in the 
rotary direction. It is also possible to eliminate 
the screw studs and to connect the buffer element 
to the rocking lever and to the abutment by vul- 
canisation. The fastening by means of the studs J, 
however, provides the possibility of exchanging 
for buffer elements of different elasticity at any time.— 
January 29, 1958. 


GAS TURBINES 


790,029. December 1, 1955.—BuILT-uP ROTOR FOR 
AXIAL FLOW TuRBINES, Maschinenfabrik Augs- 
burg-Niirnberg A.G., Stadtbachstrasse 7, Augs- 
burg 2, Germany. 

The invention relates to a built-up rotor, particu- 
larly for gas turbines, built up from individual 
mutually centred wheel discs fitted with rotor blades. 

The drawing shows the two-wheel discs of a two- 





stage exhaust gas turbine, to which the blade rings 
A and B are attached by welding and are shown at 
C and D, respectively. The discs are provided at the 
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centre with recessed portions E and F, into which a 
locating ring G is fitted in order to ensure centring. 
On adjacent sides of adjacent discs and near the 
periphery are axial annular projections H and J, 
which are threaded internally. A co-operating exter- 
nal thread is formed in the internal flange of an 
I-section ring K, the internal flange of the ring 
being Z and the external flange M. The external 
flange M is first reinforced so that the tools necessary 
to firmly tighten the threaded ring can be placed in 
position. The outline of the raised flange is shown in 
chain-dotted lines. The raised part is N and in this 
part of the flange bores O are formed to receive a 
hook spanner. After the threaded ring K has been 
firmly tightened, the faces of the external flange M 
then bear tightly against the lateral surfaces of the 
wheel discs C and D and the raised part N of the 
external flange is removed by turning. The screwed 
connection is secured by grub screws P and R in 
the joints between the faces of the external flange 
and the wheel discs, the grub screws being disposed 
at the beginning and end of the rotor blade channels. 
Modified designs are also shown in the specification. 
January 29, 1958. 


POWER TRANSMISSION 


789,680. April 21, 1955.—-SHAFr SEALING ARRANGE- 
MENTS, C, A. Parsons and Co., Ltd., Heaton 
Works, Newcastle upon Tyne, 6. ( Inventors : 
Andrew Thompson Bowden, Frank Medcalfe and 
Ronald Sanderson Mathison Kilby.) 

The object of the invention is to provide means 
enabling shaft seals to receive attention for main- 
tenance and other purposes without the need for 
reducing the pressure in or evacuating the fluid from 
the system. As the drawing shows, a blower A 
circulates fluid from space B to outlet C, both of 
which are part of a pressurised enclosed system. A 
drive shaft D for the blower passes through opening 
or outlet E in the blower casing F and is surrounded 
for the remainder of its length, between the blower 
and a prime mover G driving it, by a housing H, 
open to atmosphere, in which are mounted bearings 





























No. 789,680 


J and K. Along the length of the shaft between 
outlet E from the casing and bearing J are shaft 
sealing arrangements for the prevention of leakage of 
fluid along the shaft. These sealing arrangements 
consist of a labyrinth seal L and a liquid seal of the 
thrust collar type, indicated generally at M. A 
supplementary seal N is formed between sealing 
means on a collar O of shaft D just inside the housing 
F and a sealing face of the housing itself. Gear for 
moving the shaft towards the right of the drawing in 
the direction of its axis is shown diagrammatically at 
P and referred to in more detail in the specification.— 
January 29, 1958. 


TRANSMISSION OF FORCE 


790,291. March 22, 1955.—Lever Systems, A. 
Macklow-Smith, Ltd., 8, Malbrook Road, 
Putney, London, S.W.15. (Inventor: Arthur 
Macklow-Smith.) 

This invention relates to lever systems and par- 
ticularly to means for supporting a lever so as to allow 
tilting of the lever relative to its support, as, for 
example, a fulcrum for a lever or the means by which 
a force can be applied to a lever. The drawing repre- 
sents in elevation the arm of a weighing machine 
embodying a device according to the invention. A 
metal disc A is secured to the lever arm B by a screw 
and is mounted coaxially in a cup-shaped recess C 
in a metal base member D. An annular member E 
of rubber joins the periphery of the disc A to the 
periphery of the recess C, the rubber being bonded to 
the metal. The disc is spaced above the bottom of 
the recess and the space F thus formed is filled with 
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liquid. A conduit G leads from the bottom of the 
recess to a similar capsule device H, comprising e 
disc and base member, to which the load J to be 
weighed is applied. Pressure is thus applied to the 
liquid and transmitted through the disc to the lever 
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B. The lever is joined to the base member D at its 
end by leaf springs K or other known devices, so that 
the lever can pivot thereabout. The pressure applied 
to the disc is balanced by a weight which can be slid 
along the lever in the usual manner. Alternatively, a 
fixed weight may be used and the pressure on the 
disc adjusted, by adjusting the load being weighed, to 
balance the arm. In another form a similar device 
is used to provide the fulcrum about which a lever 
pivots. In this case, the arrangement is as shown in 
the drawing, except that the recess F below the disc A 
is sealed—that is, the provision for connection of the 
conduit G is omitted.—February 5, 1958. 


MACHINE TOOLS 


790,229. March 2, 1955.—DRILLING OR LIKE 
Macuines, Birfield Tools and Designs, Ltd., 
formerly known as Toolmaker and Designs 
(Coventry), Ltd., Bodmin Road, Coventry. 
(Inventor : Alfred Holmes.) 

The object of the invention is to provide a drilling 
machine wherein a number of tool holders are pro- 
vided to operate in sequence on the workpiece. The 
drawing shows a drilling machine particularly adapted 
for use in connection with the drilling of holes of a 
smal} diameter in fuel nozzles, has a horizontal bed 
A and a vertical bed B. On the vertical bed is slidably 
mounted an indexing holder or chuck C for the work- 
pieces having a spring-contrclled catch D. This 
holder can be moved into a predetermined vertical 
position by adjustment E. The vertical bed can be 
adjusted laterally. On the horizontal bed A of the 
machine is a saddle G on which is pivotally mounted a 
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slide for chucks or suitable tool holders H, which may 
be rotated by electric or air motors J. These tool 
chucks can be moved in sequence to operate on the 
work mounted in the holder C. A rotary or pivotal 
movement of the slide K on the saddle G is controlled 
by a hand lever L, which controls the locating indexing 
plunger for the slide, and brings the tool holders or 
chucks H into the correct position in sequence in 
relation to the work holder G. The tool holders H 
can be advanced into engagement with the work 
the bell-crank lever. An arm attached to the - 
crank lever L has adjustably mounted on it a counter- 
weight O which provides the necessary thrust on the 
spindle P of the tool holder to advance the drill. 
The amount of vertical movement allowed to the tool 
holder H is controlled by setting of the adjusting 
screw M.—February 5, 1938. 











344 


Forthcoming Engagements 


Secretaries of Institutions, Societi &e., of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Tuan and PLACE at which the meeting is 
to be held should be clearly stated. 


dioad 





ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, Feb. 28.—Coventry Brancu : Craven Arms, Coventry, 

Piim of 1957 Electrical Engineers’ Exhibition, 8.15 p.m. 

Mon., March 3.-~CENTRAL LONDON BRANCH : White Hal! Hotel, 
London, W.C.l, “The Testing of Electrical Circuits and 


A atus,"’ J. S. Forest, 6.30 p.m. Leeps BRANCH : Great 
Slemers Hotel, Leeds, AL Protection,’ 


Pe 
Robbins, 7.30 p.m 
Tues., March 4. —West LONDON BRANCH : Windsor Castle Hotel, 
134, King Street, Hammersmith, “ De-Gaussing—Theory, 
Design and Operation,’’ W. H. Petrie, 7.30 p.m. OXFORD, 
READING AND Districts BraNncu: The University, London 
Road, qT? “ Education in the Electrical Industry,”’ W. H. 
Wed., Monch a BraNcu : Institution of Engineers 
and Shipbuilders in Scotland, Elmbank Crescent, Glasgow, C.2, 
“ Modern Installation Practice,” A. V. Logie, 8 p.m. 
HALIFAX BraNncu : Crown Hotel, Horton Street, Halifax, 
* Earth Leakage Protection of Domestic and Similar Installa- 
tions,” J. A. Robbins, 7.45 p.m. he MANCHESTER BRANCH : 
areas Ciub, Albert Square, Manchester, “ N.1C.E.LC., 


Smith, 7 
Thurs., March P a — SOUTHAMPTON BrancH: Pilgrim Room, 
: rears" Transatlantic Communications 
Cabie,”’ 
BRANCH : 


Jordan, 8 p.m. ¥% SourH West LONDON 
Prince of Wales” Hotel, Wimbledon, London, 
S.W.19, Fim tae Sixth Electrical Engineers’ Exhibition, and 
visit of P. A. Thorogood, 8.30 p.m. 
Fri,, March 7.—LIvERPOOL AND DISTRICT BRANCH : Liverpool 
Society, 9, The Tem 24, Dale Street, Liverpool, 
Through Central Europe,” J. G. P. Anderson. 7.30 p.m. 


pit INSTITUTION OF RADIO ENGINEERS 

To-day, Feb. 28.—-SOUTH MADLANDS SECTION : North Gioucester- 
shire Technical College, Cheltenham, “‘ Some Advanced Appli- 
cation on Information Theory, ” P. H. Blundell, 7 p.m. 

Thurs., March 6.—NoxTH WESTERN BRANCH : Reynolds Hall, 
College of Technology, Sackville Street, Manchester, 1, Films 
6.30 p.m. 

BRITISH INTERPLANETARY SOCIETY 
Sat., March |,—Tudor Room, Caxton Hall, London, s W.1, 
“The Guidance and Control of Long- -Range Vehicles,’’ G. A, 
Whitfield, 6 p.m. 
ILLUMINATING ENGINEERING SOCIETY 

To-day, Feb. 28.—BirnmincuamM Centre: Regent House, St. 

Ae a ped Coimore Row, Birmingham, Annua! General 


6p 
Weds Murch So .¥ _—EpINBURGH CENTRE: Y. M. C.A. Social Room, 
14, South St. Andrew Street, Edinburgh, ‘ * Open Space Light- 
ing,"’ M. . Peirce and H. F. Stephenson, 6.15 p.m. 
Thurs., March 6.—CaxpirF CENTRE : Demonstration Theatre, 
South Wales Electricity Board, The Hayes, Cardiff, “ The 
Architect's A oach to Lighting,” G. G. Baines, 6 p.m. 


LASGOW : Lighting Service Bureau of Scotland, 29, 

. Vincent Place, Glasgow, kT Annual General Meeting ; 

“ Open Lighting,’ ” Peirce and H. F. Stephenson, 
6.30 p.m, 


INCORPORATED PLANT ENGINEERS 
To-day, Feb .28.—BinMINGHAM BRANCH : Imperia! Hotel, eee 
Street | EN, “ Maintenance of Transport,”’ R. Scarth, 
7T.Wp 


Twes., Saarch 4.—GENERAL MEETING: Royal Society of fm, 
_— Adam Street, Adelphi, Strand, London, W.C.2, “* Plan 
ineers in a Changing Britain,” ‘LG. Northeroft, 7 p. “% 
me INBURGH Branch: 25, Charlotte Square, Edinburgh, 
Annual! General Meeting, 7 p.m. PETERBOROUGH BRANCH : 
White Lion Hotel, Church Street, Peterborough, “ Electronic 
Contro! of Machine Tools,”’ N, Milne, 7.30 p.m. 
Wed., March §.—-KENT BRANCH : Kings Head Hotel, —_ Street, 


Rochester, Annual General Meeting, 7 —_ 23 *L BICESTER 
BRANCH : Technical College, Leicester, “* Electrostatic Filters,"’ 
M. Penrose, 7 p.m. SOUTHERN Brancu : Polygon Hotel, 


Southampton, Annual eral Meeting, 7.30 p.m. 


INSTITUTE OF FUEL 
Mon., March 3.—NorTH Eastern Section : Chemistry Lecture 
Theatre, King’s College, Newcastle upon Tyne, “* The Controi 
of Added Moisture in Coal,’’ D. A. Hall, 6.30 p.m. 
Thurs., March 6.-~—BristoL AREA: The University, 
* Recent Developments in the Zine Industry in the U 
S. W. K. Morgan, 6.30 p.m. 
INSTITUTE OF MARINE ENGINEERS 
Mon., March 3.—MERSEYSIDE AND NORTH WESTERN SECTION : 
Liverpool Engineering Society, The Temple, Dale Street, Liver- 
pool, “ Heat Balance Calculations and their Use in the Installa- 
tion Design of Steam Turbine Merchant Ship Propulsion 
Machinery,"’ E. Tyrrell, 6 p.m. 


Ta 


Tues., March 4. ——NORTHERN IRELAND PANEL : ee of Tech- 
nology, | Belfast, ‘‘ Corrosion Control in Tankers,’’ A. Logan, 
7.380 p 


Fri., March 7.—ScoTrisH Section : Robert Gordon’s College, 
Aberdeen, “ Nuclear Steam Propulsion for Merchant Ships,”’ 
W. R. Wootton, 7.45 p.m. 


INSTITUTE OF METALS 

Tues., March 4,—-OxProrD Loca Section : Cadena Café, Corn- 

market Street, Oxford, “‘ Nucleation and the Cast Structure,”’ 
V. Kondic, 7 p.m. Wates Local Section : Depart- 
Ni of Metallurgy, University College, Singleton Park, Swan- 
sea, — for High Temperature Service,’’ W. Betteridge, 

6.30 p 

shoes. oo 6.- 
Technolo; y, Gosta Green, Birmingham, 


-BIRMINGHAM LocaL Section: College of 
“The Metallurgy of 


Stee! for p Drawing and Pressing,"’ A. J. K. Honeyman, 
6.30 p.m. LonvoN LOCAL SECTION : 17, Belgrave Square, 
pod amy S.W.1, “ High Purity Iron,”’ B. E. Hopkins, 6.30 p.m. 


INSTITUTE OF REFRIGERATION 
Thurs.. March 6.—Junior INSTITUTION OF ENGINEERS, Pepys 
House, 14, Rochester Row, Westminster, London, S.W.1!, 
‘Modern Trends in Cold Store Design and Operation in 
France,"’ P. Vidal, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Mon., March 3.—Soorisn Centre : Institution of Engineers and 
Shipbuilders, Elmbank Crescent, Glasgow, ‘ The Manumatic 
Gearbox,” P. J. Holman, 7.30 p.m. 

Tues., March 4.—Eastern CEnTRs: The Canteen, Eastern 
Counties Omnibus Company, Ltd , Norwich, “ Road and Rig 
—— of Prototype Road Transport Vehicles and their Com- 

ts," J. H. Alden, 7 p.m. ye MIDLANDS CENTRE: Visit 
to Staniow Oil Refinery, 8.20 a.m. ; 

Wed., March S.—East Mup.anps CENTRE : Mechanics’ Institute, 

Nottingham, Research on the Testing and Performance of 
Commercial Vehicle Brakes,”’ H. J. Starks, 7.30 p.m. 

Thurs., March 6.—West ReGionat Centre : Liverpool Archi- 
tectural Society’s Rooms, Bluecoat Chambers, School Lanc, 
Liverpool, 1, Discussion Group. 7.30 p.m. %& WESTERN 
Centre: Royal Hotel, Bristol, “ The Work of the Motor 

Industry Research Association 3. G. Giles, 7 p.m. 
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INSTITUTION OF Leng ENGINEERS 
Tues., = yd 4.—LONDON BRANCH ‘care Memorial Hail, 

Church House, London, S.W.1, Wl, Spring Meeting, 930 pm 
Wed., March 5. h5.--MADLANDS BRANCH land Institute, Para- 
dise Street, mn ae *The Flow of Granular Materials 


Through Orifices,”” R . L. Brown, 6.30 p.m. 
Thurs., March 6.—EasT MIDLAND GRADUATES AND STUDENTS’ 
po Main Lecture shostee. College of ees. 


wimg sa Saas : Aspect 
Seep. G. Dickerson, 7 p.m. 


INSTITUTION OF CIVIL a 
Tues., March 4.--Great Coe Oe tminster, London, 
S.W.1i, “‘ Reconstruction of itby Fish Quay,” G. W. Rooke 
and F. L. Terrett, 5.30 p.m. 
Thurs., March 6.—NORTH WesTERN ASSOCIATION : Engineers’ 
Club, 17, Albert Square, Manchester, “The Use of the Com- 
puter in Engineering Analysis,’’ B. M. Evans, 6.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, Feb. 28.—NorTH EasteRN GRADUATE AND STUDENT 
SECTION : se wag Hotel, Barras Bridge, Newcastle upon Tyne, 
Problems Night, 6.30 p.m. 

Mon., March 3.— LONDON GRADUATES AND STUDENTS’ SECTION : 
Savoy Place, London, W.C.2, “‘ The Application of Nuclear 
Energy to Power Production, "TR. Puzey, 6.30 p.m. & East 
oy oh Sus-Centre : Crown and Anchor Hotel, Ipswich 

B.C. Sound Broadcasting on Very-High Frequencies,” 

E, W. , per H. Page, 6 p.m. Ye MERSEY AND NORTH 
Waces CenTRE : Royal Institution, Colquitt Street, Liverpool, 
** Advanced Types of Power Reactors s,”"’ J. V. Dunworth, 
6.30 p.m. ye NorTH EASTERN RADIO AND MEASUREMENTS 
Group: King’s College, Newcastle upon Tyne, “‘ Radio in 
Air-Sea Rescue,’’ G. W. Hosie, D. Kerr and W. Kiryluk, 6.15 
p.m. %& NortH STAFFORDSHIRE SuB-CEeNTRE: Town Hall, 
ell “D.C. Winder Drives Using Mercury-Arc Rectifier] 
Inverters,’’ L. Abram, J. P. McBreen and J. Sherlock, 7 p.m. 
% Marpstone District BRANCH : Medway College of Tech- 
nology, Maidstone Road, Chatham, “* Electronics and Auto- 
mation: Some Industrial Applications,” H. A. Thomas, 
6.30p.m. xe SourH MIDLAND’ CENTRE James Watt 
Memoria! Institute, Great Charles Street, Birmingham, * Pulses 
=e Transformers,’’ G. F. Gare ; “ Electrical Drives for High 
Rod Mills,”’ J. I. Jones, and “‘ Methods of Producing 

h Frequency Power by Rotating Machines,’’ B. James, 


re. " "March 4.—NorTH WESTERN CENTRE: Free Trade Hall, 
Manchester, “‘ The Electrification of the British Railways,’’ 
by the late G. H. Fletcher, to be read by R. Ledger, 7 p.m. 

Soutu East SCOTLAND Sup-Centre : Carlton Hotel, North 
ridge, Edinburgh, “‘ The Digital ape a to the 
Design of Large Power Transformers,”’ S ley and 
J. V. Oldfield, 7 p.m. wore Beate + tA. CIRCLE : 
Savoy Place, London, W 2, ‘“* Some Impressions of Technical 
and Industrial Training in the United States,’’ opened by K. R. 
Sturley, 6 p.m. 

Wed., March 5.—Tees-sipe Sus-Centre : Cleveland Scientific 
and Technical Institute, Corporation Road, Middlesbrough, 
“ Farthing of Low and Medium-Voltage Distribution Systems 
and Equipment,’’ F. Mather, 6.30 p.m. y% NortTH MIDLAND 
Centre : Town Hall, Barnsley, Joint Meeting with Sheffield 
Sub-Centre, “Earth Electrode Systems for Large Electric 

’ J. D. Humphries, 7 p.m. % NortH LANCASHIRE 
SuB-CENTRE : N.W.E.B., Dacaaentin Theatre, Finckle 
Street, Kendal, “*‘ The Measurement of Earth-Loop Resistance,” 
G. F. Tagg, 7.15 % SouTH West SCOTLAND SuB-CENTRE: 
Institution of ineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow, C.2, “‘ The Digital Computer Applied to 
the Design of Large Power Transformers,’ W. A. Sharpley and 
as Vs Oldfield, 7 p.m. %& SOUTHERN CENTRE: The University, 
Southampton, “ Electrical Floor Warming,’’ J. W. Moule and 
W. M. Stevenson, 6.30 p.m. y LONDON GRADUATES AND 
Stupents’ SECTION: Visit to Lo Distance Telephone 
Exchange, Faraday Building, London, E.C.4, 2 p.m. 

he, March 6.—ORDINARY MEETING : Savoy Place, London, 

W.C.2, “ Results of Full- Scale Stability Tests on the British 
132kV Grid System,’’ F. Busemann and W. sson; “* The 
Organisation for Large-Scale Grid System Tests,"’ F. H. Last, 
E. Mills and N. D. Norris, 5.30 p.m. ¥* MERSEY AND NorTH 
Wates CENTRE : Philharmonic Hall, Liverpool, “‘ The Electri- 
fication of the British Railways,’’ by the late G. H. Fletcher, to 
be read by R. Ledger, 6.45 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
Mon., March 10.—Northern Architectural Association Hall, 6, 
Higham Piace, Newcastle upon =o “ Design and Construc- 
tion of the St. Michel Reflector,’’ D. E. Walker, 7.15 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 

Tues., March 4.—East <1 BRANCH: Assembly House, 
Norwich, ** Dewatering,”’ L. F. Offer, 6.30 p.m. 

Thurs., March 6.—SouTH West BraNcH : Grammar School, 
Goole, “ Practical and Theoretical Approaches to Highway 
Problems, ’’ N. D. B. Barnett, 7 p.m 

Fri., March 7.—LONDON BRANCH : “Institution of aber 
Engineers, 11, Upper. Belgrave Street, London, S.W.1, “‘ Off- 
Street Parking,” R. Chinn, 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 

To-day, Feb. 28.—LoNDON Brancu : 1, Birdcage Walk, West- 
minster, London, S.W.1, ‘‘ Design and Construction of the Main 
Com r for the 8ftx8ft High-Speed Wind Tunnel at 
R.A.E., Bedford,”’ L. J. Cheshire, J. Y. G. Evans, W. A. Good- 
sell and P. H. W. Wolff, 6 p.m. & ScorTisH BRANCH: Tech- 
nical College, Dundee, “‘ Machinery in Cross-Channel Passenger 
Ships,”’ E. L. Denny, 7.30 p.m. 

Tues., March 4.—APPLIED MECHANICS GrovuP : 1, Birdcage Walk, 
Westminster, London, S.W.1, Discussion, ‘“‘ Mathematics in 
Mechanical Engineering,’’ 6 p.m. 

Wed., March 5.—East MIDLANDS BRANCH: Room C.4, 
Engineering Building, The University, Nottingham, Discussion 
on “ The Problems Facing the Engineering Designer,”’ 7.15 p.m. 

YORKSHIRE BRANCH : Visit to Steel, Peech and Tozer Branch 
of United Steel Companies, Ltd., Rotherham, 2.30 p.m. 
Grand Hotel, Sheffield, “ The Economics of Plant Renewal and 
Replacement,” C, W. Griffiths, 6.30 p.m. sy NoRTH EASTERN 
Grapuates’ SecTion : Lecture Theatre, Rutherford Technical 
College, Northumberland Road, Newcastle upon Tyne, 
“ Photography in Industry,’’ A. Horder, 7 p.m. 
sar March 6.—-EDUCATION GrouP DISCUSSION : Birdcage 
Walk, Westminster, London, S.W.1, “ How Shouid Libera! 
Studies be Dealt With in ‘Technical Colleges ?”’ 6 p.m. 
NORTH WESTERN BRANCH : Engineers’ Club, Albert Square, 
Manchester, “‘ Design of Pressure Systems and Allied Mech- 
anical Plant for ne Reactors,”’ G. 


oF r ” j. Bee —- 7.30pm * tar MIDLANDS 
Guaneater JECTION : Technical Cal , Shakespeare Street, 
otti Rolling Bearings,’’ C. S. Clarke, 7.15 p.m., 


%& Nort Eastern Grapuates’ Section : Cleveland Scientific 
and Technical Institute, Middlesbrough, “ Photography in 


Industry,"” A. Horder, 7 p.m. SOUTHERN GRADUATES’ 
Section : Technical College, Guild 4, Film Show, 7 p.m. 
WESTERN GRADUATES’ SECTION : Engineering 





jiety’s Rooms, 2, Emlyn Square, S 
Consultancy,” D, M. Jack, 7.30 p.m. * Oe as Gravvu- 
aves’ Section : Grand Hotel, Sheffield, ee s Address, 
“ Recent gs in America,” . 30 p 
pn A. eemig Som oe BRANCH : ~ Birdcage Walk, West- 
Mestng in in ———_ with 
the elas ten oy “ Modern Steam Power 
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Suen,” FM. S. Sieve aod 3, St Bom. © = 

Scottish BRANCH orth British Hotel, Edinburgh, “ 
eview of Applications 7 Radioisotopes to Engineering,”’ J. a 
Putman, 6.30 p.m. 


INSTITUTION - ces. aos ELECTRICAL 


Tues., March 4 4. —Jestisution ps + erat el Engineers, Savoy Place, 
London, W.C.2, “ The Use of y.-~ 1p agg 


agnetic 
i Bubb and 
K.R. Wilderopin 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 

To-day, Feb. 28.—Dersy Section: College of Art, Derby, 
** Nuclear Power and the Production Engineer,”’ I. Munro, 
7 p.m, CARDIFF SECTION : , South Wales Institute of 
Engineers, Park Place , “The Use of Time-Lapse Photo- 
graphy in Work Study,” A. G. Northcott, 7 p.m. 

Sat., March 1.—LeeDS GRADUATE SECTION : Visit to Central 
Electricity Authority, Yorkshire Division, Leeds, 10 a.m. 
%& WOLVERHAMPTON GRADUATE SECTION : Visit to Mitchells 
and Butlers, Ltd., Cape Hill Brewery, Birmingham, 9.45 a.m. 

Wed., March 5. —WOLVERHAMPTON SECTION : liege of Tech- 
nology, ey gD “* Computer Control of Machine 
Toois,’’ O. S. Puckle, 7.15 p.m. 3% NOTTINGHAM SECTION : 
Victoria Station to — , Annual General Meeting; 
Films, 7 p.m. RADUATE SECTION : Institution 
of Production oe 10, Chesterfield Street, London, w.i, 
Annual General Meeting : Films, 7.15 p.m. ye WESTERN 
Section : Small Lecture Theatre, Engineering Faculty, The 
University, Bristol, “‘ Brewing and Bottling,’’ L. Worssam, 
7.15 p.m. 3 EDINBURGH SECTION: North British Hotel, 
Princes Street, Edinburgh, “The Case for Materials 
—. F. Eccersley ; Annual General Meeting, 
.30 p.m. 

Thurs., March 6.—LUTON SecTiON: Smal! Assembly Room, 
Town Hall, Luton, Discussion Evening and Annual General 
Meeting, 7.30 p.m. ye READING SECTION: Great Western 
Hotel, Reading, Annual General Meeting; Film, ‘‘ Copy 
Turning and Its Development,”’ 7.30 p.m. % GLAsGow SeEc- 
TION : institution of Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow, C.2, Annual General Meeting, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 
Mon., March 3.—BURTON-ON-TRENT (SECTION : Midland Hotel, 
Station Street, Burton-on-Trent, “ Modern Developments in 
the Use of Nylon in the Rubber Industry,’ * J. Buchan, 7.15 p.m. 
LgICESTER SECTION : Grand Hotel, Leicester, “‘ The Special 
Purpose Co-Polymers of Butadiene,’ C. L. Bryant, 6.45 p.m. 
3% PRESTON SECTION: Bull and Royal Hotel, Church Street, 
Preston, ‘“ The Production of Plastic Film and Plastic Coated 
Fabrics,"’ A. D. Clarke, 7.15 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 

To-day, Feb. 28.—MIDLAND COUNTIES BRANCH: James Watt 
Memoria! Institute, Great Charles Street, Birmingham, ** Some 
Notes on the Use of High Preload Bolts in the United King- 
dom,’’ F, M. Easton, E. M. Lewis and D. T. Wright, 6 p.m. 

Tues., March 4.—NORTHERN COUNTIES BRANCH: Cleveland 
Scientific and Technical Institution, Middlesbrough, “ The Use 
of Gunite as a Structural Material,’’ T. Whitley Moran, 6.30 
p.m. SCOTTISH BRANCH : Institution of Engineers and 
Shipbuilders, Glasgow, * * Some Notes = the Use of High Pre- 
load Bolts in the United Kingdom,”’ F. M. Easton, E. M. Lewis 
and D. T. Wright, 7 p.m. 

Wed., March 3: NORTHERN COUNTIES BRANCH : Neville Hall, 
Newcastle, “‘ The Use of Gunite as a Structural Material,”’ T. 
Whitley Moran, 6.30 p.m. 

Fri., March 7. —SODLAND COUNTIES BRANCH GRADUATES AND 
STUDENTS’ SEcTION : Birmingham Exchange and Engineering 
Centre, Stephenson Place, Birmi “* Practical Aspects of 
Soil Mechanics and Site Investigation,” K. H. Head, 6.30 p.m. 


INSTITUTION OF WORKS MANAGERS 
To-day, Feb. 28.—NOTTS AND DersBy BRANCH: Grandstand 
Hotel, Nottingham Road, Derby, Films, 7.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
To-day, Feb. 28. —Pepys House, 14, Rochester Row, Westminster, 
— S.W.1, “A Fully Educated Engineer,”” W. Abbott, 


Wed. " iiared 5.—MIDLAND SECTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, Presidential 
on, “ The Origin and Function of R.E.M.E.,’’ W. A. Lord, 


7p 
Fri., com 7.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W. 1, Films, 7 p.m 


MANCHESTER ASSOCIATION OF ENGINEERS 
To-day, Feb. 28.—The University, Manchester, ‘‘ Brushless 
Variable Speed Induction Motors,”’ F, C. Williams, 6.45 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
Fri., March 7.—Lecture Theatre, Mining Institute, Newcastle 
upon Tyne, ‘* Experimental Investigations on Natural Circula- 
rey in Watertube Boilers,’ A. M. Laird and A. S. T. Thomson, 
5 p.m. 


REINFORCED CONCRETE ASSOCIATION 

Tues., March 4.—NoRTH WESTERN BRANCH : College of Tech- 
nology, Sackville Street, Manchester, * * Design and Construc- 
tion of Hangars at Helsinki,” J. N. Lowe, 6.45 p.m. %& Mip- 
LAND COUNTIES BRANCH : Birmin am and Midland Institute, 
Paradise Street, Birmingham, ‘ routed Concrete Construc- 
tion,”’ S. Champion and L. Truman Davies, 6 p.m. 

Wed., March 5.—NORTH WESTERN BRANCH : Liverpool Engineer- 
ing Society, The Temple, 24, Dale Street, Liverpool, ‘* Design 
~_ Construction of Hangars at Helsinki,’’ J. N. Lowe, 
6.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 
Wed., March 5.—L’Aero Club de France, No. 6, Rue Galilee 
Paris, 16, eleventh Louis Bleriot Lecture, ‘“‘ The Future of 
Aeronautica! Research,’’ W. J. Duncan, 5 p.m. 


ROYAL INSTITUTION 
Thurs., March 6.—21, Albemarle Street, London, W.1, 
Thermodynamics,’ W. R. Hawthorne, 9 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 
Mon., March 3.—OrpDINARY GENERAL MEETING: 12, Great 
George Street, London, S.W.1, ‘* The Protection of Structures 
Against Subsidence,’’ K. Wardell, 5.45 p.m. 
SHEFFIELD METALLURGICAL ASSOCIATION 
Tues., March 4.—B.1.S.R.A., Hoyle Street, Sheffield, ““The Appli- 
cation of Stable and Radioactive Isotopes in Analytical 
Chemistry,’ A. A. Smales, 7 p.m. 


“ Aero- 


Advanced Engineering Courses 


Basic Principles of Nuclear Engineering. DrEPARTMENT OF EXTRA- 
MuRAL Stupies, THE UNIVERSITY, Liverpool. Easter Vacation 
Course, April 13 to 19. Course of sixteen lectures, together 
with demonstrations, discussions, and a tour of the work at the 
University Nuclear Physics Laboratory. Fee £15 15s. resi- 
dential. £10 non-residential. 

Operational Research. UNIVERSITY OF BIRMINGHAM, INSTITUTE 
FOR ENGINEERING PropuctTion, “ Southfield,”’ 16, Norfolk 
Road, Edgbaston, Birmingham. Residential Executive Course, 
from 9.30 a.m. Monday, ny WY until 4 p.m. Friday, March 


28. Fee £50, non-residential . 
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‘alves by Crane 
Valves DY Urahe 
e 
At the tar works of the South Eastern Gas 
Board are six, one million gallon tanks used for 
the storage of crude tar and its products. Here 
is shown a twin-pump unit coupled through 
Crane valves to ‘the million gallon storage’. In 
fact all the materials which enter or leave 
these tanks pass through Crane valves — all 
iron wedge gate valves with non-rising stem. 
Yet another twin-pump unit in the same works 
handles refined tar through similar cast iron 
valves at about 180° F.; the same unit pumps 
Coal Tar Fuel to barges berthed at the Board’s 


wharf on the Thames. Once again ail valves 








No. F73. Alliron 


wedge dise gate 


function faultlessly—thanks to Crane! 


=| A rk E VALVES OF BRONZE, CAST IRON & CAST STEEL 


“CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. Works: IPSWICH. 
Branches: Birmingham, Brentford, Bristol, Glasgow, London, Mancheater. Dz 


FINLAY PRESSES .......... 


lic Press forming 


for SHIP CONSTRUCTION =r*"* 







valves, non-ris 
ing stem, flanged 
ends. Working 
pressure oil or 






gas (cold, non- 
shock up to 200 
pounds 








* 
























The same adaptability for a 
wide variety of shipping 


construction work is now 





available to ship  con- 





structors as has been to 





constructional _— engineers, 


Ship "tween deck col- 
railway engineers, mining umns in 4in. plate 
15ft. long formed on 


engineers and general steel FINLAY V150 Hydraulic 
Press. 














Vertical Press 


Model V120 & 


V150. fabricators, for many years. Flanging @in. thick plate 


gussets for hull con- 
struction on FINLAY 
V150 Hydraulic Press. 














FINLAY ENGINEERING LTpD. 


DEPT E.R., NEWPORT, MON. ENGLAND 
pee Phone: 62210 and 62219. Grams: FINLAY, NEWPORT, MON. 
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REVOLVING OR STATIONARY PANS 


PERFORATED OR SOLID BOTTOMS 1,200 H.P. 
OVER OR UNDER DRIVEN 
Smedley Brothers. [4 THE NEWBURY 
Belper. Derbyshire. DIESEL CO. LTD. 
Telephone: Belper 12 NEWBURY, BERKS 



































BANDSAW 


1,000,000 (FEET) IN STOCK 





ALUMINIUM ALLOYS 


HIGH-CLASS 
METAL-CUTTING 
BANDSAW 


Durcilium (Regd.) Alumagnese 


RODS - BARS We are also manufacturers of 
“K” copper and aluminium 


SECTIONS * WIRE wire, strip and strand for 
TUBES electrical and other purposes. 






ALL COMMERCIAL WIDTHS AND PITCHES 


E.& £. VN, | rE LTD GEORGE H. ALEXANDER MACHINERY LIMITED 


PONDERS END: ENFIELD- MIDD 
: ae 82-84 COLESHILL STREET, BIRMINGHAM, 4 
Phone: Aston Cross 3264 (7 lines) *Grams: Viking, Birmingham 


yue-lo-Faltern 


MALLEABLE IRON 


Whatever the quantity, engineers have 








































come to accept the unfailing accuracy of 






William Lee malleable castings. If your 






problem is accuracy with quantity, then 






we can solve it for you. 





William Lee & Sons 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SONS LTD.) 








DRONFIELD DERBYSHIRE. Tel.: 2204 








MALLEABLE IRON CASTINGS OF QUALITY IN QUANTITY 
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THE SIGN OF BOL , LESS DOO RS 
GOOD WELDING 
Patents Nos. 682779 and 725825 


a= reduce operation and 
ann labour time 








For vessels requiring frequent door opening the Jenkins patented Ring Clamp 


\ boltless door offers many advantages in efficiency and considerably reduces 
. ‘operation and labour time. Pressure load on the door is taken up by opposing 
\ tongues on door flange and on clamps ; tightness of the joint is attained by a 


- - ] 








sealing ring. The short travel of a ring clamp to enable the door to be opened 
Horizontal Vessel Door 


moved by Side Davit. or closed may be easily accomplished by manual operation, or power operation 


by electric motor, compressed air, or hydraulically. The cover does not rotate, 


so there is no wear on the rubber joint ring surface which makes a positive 














seal for pressure and vacuum conditions. Ordinary bolted on doors of existing 





vessels may be replaced by Ring Clamp Boltless Doors having a short 
extension shell and bolting flange. 


These boltless doors are suitable for Kiers, Sterilizers, Vulcanizers, Impreg- 





nating Autoclaves, Testing Vessels and the like. 











The latest technical leaflet No. 6A gives full information and is available FREE on request. 











Power Operated 
Boltless Door and 
Clamp Ring. 











RobQgm Lea Ltd. 


ROTHERHAM 








Telephone : 4201-6 (6 lines) 











~~ 


HIGH 
PRESSURE 


HYDRAULIC 


STEEL 
COUPLINGS 


FOR 

STEEL TUBES 

+" OUTSIDE DIAMETER 
TO 1}” NOMINAL BORE. 


New Brownall Sealing Ring 
Perfect pressure 

and mechanical seal 

Fully resistant to vibration 
stresses up to very high 


pressures 
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Ohya 
ADAMSON 


_ ORYBACK BOILERC 


Seay : 


Reliability, efficiency and availability are 
desirable in any steam raising plant but 
they are of paramount importance when a 
hospital is concerned. 

At St. James’s Hospital, Tredegar, two 
High Efficiency JOSEPH ADAMSON 
treble pass boilers have been selected to 
fulfil these requirements. 

In addition they occupy a minimum of 
valuable space and burn home produced 
fuel at an efficiency approaching 80%. 


JOSEPH ADAMSON & CO. LTD. 


BOX 4 ns ye € CH ESHERE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd., Wellington, Shropshire 


THE ADAMSON GROUP 











DONALD BROWN (Brownail), LTD. 
ENGINEERS 


ELLESMERE ST., OLDHAM RD., 
FAILSWORTH, MANCHESTER. 











Hew PEAK PRESSURE | pai WAY SIDINGS 


INDICATOR 


PRESSURES 


are shown automatically, Steel Rails, All Sections 


accurately and quickly. 


[- PEAK and COMPRESSION | Schemes designed and estimated free 


ADVANTAGES: Points and Crossings 


PERSONAL JUDGMENT ELIMINATED 
RARELY REQUIRES CLEANING 


Sean teen FRICTION 
STATIC CALIBRATION 15 ACCURATE EDWARD = SISTERSON 
a To tam panto OE LIMITED 
o INNES DOBBIE M°INNES LTD 
Noutical E Engmeermg Instruments 
BROOMLOAN RD GLASGOW SWI NEWCASTLE-UPON-TYNE 


Also at SOUTH SHIELDS - LIVERPOOL - LONDON « t b, 60 Years) 
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STURTEVANT 


MECHANIGAL DUST EXTRACTORS 





These plants will handle large gas volumes and 
eq ee" | 14 | maintain efficiency over a wide range 


\ | | | |CLEANED Gas of operating conditions. They can be used 
SECONDARY | Ae 
CYCLONE | |'| 

| 
| 


| 

) il 

{ ' 

4: | | | SECONDARY FAN 
| ANZ 


hv 








alone in any flue system or as pre-cleaners 





to Electrostatic Precipitators. 


GAS FLO 


SECONDARY —--—~ 
Ww 


TAKE OFF TO a Bx, 
SECONDARY CYCLONE eh 
GUIDE VANES ~*~ | HOPPER YN 


ae 


Other important features are: 





p Low draught loss 











———e> 


p Do not choke 












DIRTY GAS (oA recat ee 
el : | oa p> Minimum Space requirements 
[sess i per 
- ae ; ee p Strongly built, require little attention 
PRIMARY CELL ~ i ___- PRIMARY HOPPER 
VE P Minimum operating costs. 





PRIMARY HEADER” 


aaa ian se cae all 7 mI Soran er = wor qq 


\StunTEVaNT/€e ENGINEERING co. LTD. “i For further particulars please write to our reference 
ree mee | Z/lO1/E 


Southern House Cannon Street London E.C.4 





AUSTRALIA STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET SYDNEY NSW 


ROAD and RAIL WEIGHBRIDGES 








Built to give years of trouble free 
service Duros Weighbridges embody 
all the latest improvements in design 
and construction and are the result of 
over 70 years experience in this field. 


IIlustrated brochures fully describing 
these machines are available—write 
for one now—without obligation. 


Asuwortu Ross:eco Lp} 


Weighing Machine Makers 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY, YORKSHIRE 
Telephone : Dewsbury 1760/1 Telegrams : ‘‘Duros, Dewsbury” 
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ULAN POWER STATION 
of the 


ELECTRICITY COMMISSION 
of NEW SOUTH WALES 


The mew Ulan power station, which supplies 
electricity for the Ulan County Council 


distribution area and surplus energy to the 
grid, is equipped with two ALLEN steam 


turbines and associated plant, shown in the 
illustrations. 





Each set comprises a single-cylinder, multi- 

stage condensing turbine driving through 

speed-reduction gears, a totally enclosed 

water-cooled Mather & Platt alternator, 

designed for a continuous full-load output of 

3,125 kW at 11,000 volts, 0.8 power factor, 
SPECIALISTS IN COMPLETE INDUSTRIAL 3 phase, 50 cycles, running at a speed of 
POWER GENERATING PLANT INSTALLATIONS 1,500 r.p.m. 


Brief Set of MULEN products: The turbines, which run at 5,000 r.p.m. and 
STEAM TURBINES . STEAM ENGINES operate on steam at 400 p.s.i.g. and 750 deg. F., 
DIESEL ENGINES . GAS TURBINES have two bled steam points, the first providing 
steam for an evaporator, and the second 


PUMPS . CONDENSING PLANT 
PICY . PARALLEL-SHAFT GEARS connected to a feed heater to raise the 
sc eacneaiguase ie ‘ condensate temperature on return to the 


ALTERNATORS . D.C. GENERATORS feed-water system. 


MOTORS (A.C. AND D.C.) . CONTROL GEAR 
SWITCHBOARDS Consulting Engineers : Donoghue & Carter, Sydney 


SONS © €° 





Feb. 28, 1958 ENGINEER 7 


TAP 


KNOW-HOW 


(yours for the asking) 


Saved 
the Dz 
















with a 


PEEDICUT | 


Our customer produces Iron Pipe fittings. Normal tap 
life when machine tapping was only 40/50 components. 
A Technical Representative from Speedicut Works studied 
the problem and made recommendations on design and 
treatment which increased tap life on this operation to 
over 1,500 components. 


This is a typical example of how Speedicut know-how 
solves machining problems. 


| Tap gave 
1,450 more units 


| a BO29 BRA SPEEDICUT WORKS * CARLISLE ST EAST * SHEFFIELD 


N 
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“ROSS-RIGBY” 


ELECTRO - PNEUMATIC 





R. G. ROSS & SON LTD. 


EGLINTON ENGINE WORKS 

120 TRADESTON STREET 

Saueiamas Ga week aeoenies GLASGOW, C.5. 
“RIGBY’S PATENT” STEAM 


HAMMER. Telegrams—‘‘Glenros, Glasgow” Telephone—South 2283 (4 lines) 





1.000.000 VOLT 
FERRANTI TESTING TRANSFORMER 
mstalled at the 


THE HIGHEST VOLTAGE OUTDOOR 
TESTING TRANSFORMER 
IN THE UNITED KINGDOM 
A 1,000,000 Volt Ferrantu Testing Trans- 
former operating with the tank at a potential 
of 500,000 Volts above earth. The trans- 
former is mounted on 6 columns of insulators 
at a height of 12 feet from ground level. The 
overall height of the complete equipment 1s 
36 feet. Associated with the equipment is a 
1,000,000 Volt wall bushing, 36 feet in length, 
through which the supply is carried to the 
test laboratories. 
Ferranti are specialists in the manufacture of 
High Voltage A.C., D.C. and Impulse Testing 
Equipments for all kinds of research and 
routine testing and are backed by over 70 
years’ experience in the manufacture and 
development of electrical apparatus. 








Photograph reproduced by 
courtesy of the National This equipment was installed under the direction of the Ministry of Works. 


maint FERRANTI LTD +. HOLLINWOOD + LANCS 


London Office: KERN HOUSE - 36 KINGSWAY - W.C.2. 
FT 201/2 
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ote]. mai, 1ele] 'i- 
TUBE RE-HEATING FURNACE 





Oil-fired Furnace installed at the Clydesdale We specialises in the design and con 
struction of :— 
Works of Stewarts & Lloyds Ltd., for re-heating Open Hearth Furnaces. 
W °, Soaking Pits. 
dia. and 46 ft. long from 700°C to 
tubes 9§ 4 Sa y Furnaces for Aluminium Melting, Coil 
950°C prior to sizing mill. The furnace is fully Annealing and Slab Re-heating. 
; Stress Relieving Furnaces. 
instrumented, controlled in 3 zones and com- Forge and Heat Treatment Furnaces. 
F ‘ ‘ ‘ : Shipyard Plate and Bar Furnaces. 
ment. 
plete with charging and discharging equip Mould Drying Stoves. 


Modern Lime Burning Kilns. 





PRIEST PRIEST FURNACES LIMITED - LONGLANDS - MIDDLESBROUGH 


‘ also ac TELEGRAPH BUILOINGS HIGH STREET SHEFFIELO 
The last word in 
Furnace design 





F105 
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FROM BRITIGOH OXYGEN — 
FOR GRIiTFisan tn ouvusrTrRryvy 


Jet Engines and Components 
Motorcar Bodies 
Washing Machines 
Bicycles 

Heat Exchangers 
Boats 

Kitchen Utensils 
Milk Churns 
Baking Tins 
Starch Trays 

Fish Trunks 





The Argonarc welding process gives the best, 
cleanest, quickest welds on light metals, stain- 
less steels and heat-resisting alloys. Think how 
Argonarc welding, can speed your production, 
give you better welding resulis—save you money. 
Argonarc welding efficiency pays for itself. Write 
for fully illustrated literature. 


la. 





Kb) BRITISH OXYGEN 


British Oxygen Gases Ltd., industria! Division, Spencer House, 27 St. James's Place, London, S.W.1. 
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FaPr-AiPr filters 


solve HOTEL LEOFRIC’S air cleaning problem 


99:5 / 


efficiency eam lower cost p.a. 





The original filters, which needed changing at 2-week intervals, 
allowed industrial fly-ash and smuts to get through. 
The present FAR-AIR filters, which replaced them, are changed and 
‘‘laundered”’ at 5- or 6-week intervals, while they are still within their 
dirt-collecting capacity. A FAR-AIR filter is changed in 15 seconds: 


each of the previous filters took 20 minutes to change. 








The Hotel Leofric—air conditioned throughout—now 


obtains considerably cleaner air at considerably less cost. 








for high efficiency at low cost. 


interpose an INTERMIT 


filter, strainer, or gauze 


MEMBER OF THE 


Tttt 


wacos Enquiries to 
Bamar 
$444 INTERMIT LIMITED + BRADFORD STREET - BIRMINGHAM 6& * PHONE: MIDLAND 7961 


BIRFIELD GROUP BIRFIELOD INDUSTRIES LIMITED . LONOON . W.1 
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SAFWAY 


1 The whole of the scaffolding 
supporting the shuttering for 
this bridge erected in 1,100 
man hours. 


2 Labour force of only five men on 
scaffolding (3 of which were unskilled). 


3 Only Safway equipment used throughout. 


4 Size of each arch 75ft. x 25ft. Gins. x 28ft. Gin. wide. 
Total load per arch 215 tons. 


5 Minute adjustment of scaffolding to follow arch curve 
achieved with Adjustable screws in base and head. 


6 Joiners work reduced to a minimum. 


Contractors: H. M. Murray & Co. Ltd., Glasgow and Inverness. 


SAFWAYunil frame 





STERLING FOUNDRY SPECIALTIES LTD. 


LONDON BEDFORD EDINBURGH 
iddesie.gh House, Sterling Works, 23 Rutland Square, 
Caxton Street, $.W } Bedford Edinburgh, | 

Tel.: ABBey 3017/8 Tel.: Bedford 5338 Tel.: Fountainbridge 
(2 lines) (3 lines) 3254/5 


GLASGOW ARROW BRISTOL 

28, Renfield Lane, terling Factory, 175 White Ladies Road. 
Glasgow, C.2 Jarrow, Co. Durham Bristol, 8. 

Tel : City 6201 Tel.: Jarrow 89-7721 /2/3 Tel.: Bristol 39112 


Photo by courtesy of the City Engineer, Aberdeen — A. G Booth. M.E., A.M.I.C.E. Cogent 
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DOUBLE MUSHET 


HIGH--—S P E E D s 3 & E 


TWIST DRILLS 


We do not know the number of holes made every day 










ee a 


throughout the world by fast-cutting ‘* Double Mushet °’ 
drills, but we do know that all of these drills are of con- 
sistent top quality. Manufacture throughout within the 
same organization makes possible rigid production con- 
trol in inspection, from the melting of the steel to the 
despatch of the finished product. 


POCKET DRILL SETS 


Four sets of drills are available packed in attractive metal 


containers of cigarette case size. No more lost drills 





for the Practical Engineer and Handyman. 


Please write for descriptive folder. 


FINE STEEL MAKERS - STEEL FOUNDERS - ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & CO, LIMITED 





LVGE STEEL WERes, SWEre Ieee 
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Presses with 
inbuilt Dependability 













Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the MEAVIEST SCREENING. 
ALD and ARB approved 


Please write for our Brochure, containing 
useful Techniesl in; jon. 


PHIPP STREET 











ABBOTT & CO. 


(NEWARK) LTD. 
Newark Boiler Works 
NEWARK - NOTTS 













































: PRESS TYPE , OC10 | MF.14 | UF.16 
' S and CRATING: TONS | 450. | 300. | 400 650 1500 | 
\} Wan S | A selection from CRANK DIA. ins. | 7) ~+~| 8) 1-90 [42 Ss | 
Be RECEIVES | the range of [BETWEENSDESing. mah [ «3 [aan [| 
RE C\ | STROKE ins. | 10 14 oe 
A\R -€ |  C.W. double- SLIDE Fto Bx Rto Lins. | 30x68} | 42x54 | 54x99} | 63x99 | 70x120| 
| crank presses Ceilidh ialcle Tae Beall Maeda Recall Dacheall Basie 
| CR ernest ie Nl UE TR Bn 
COWLISHAW, WALKER & CO. LIMITED 
Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 17 Victoria Street, $.W.1. Telephone: ABBey 6693 














JJouble production / 


with 













24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 2$in. Bolt Serewing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity: Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C2" 
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FORD MOTOR COMPANY LTD 


a’ go mt 


* PARTS DIVISION - AVELEY DEPOT - 


85 


ENGINEER 


THE 





for industry 


Ford industrial engines are a practical proposition for many industrial equipments 
.. compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMY-— have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs.. 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


and the equipments they power, contact your 


nearest Ford Dealer or write to 
ROMFORD - - ENGLAND 


INDUSTRIAL 
ENGINES 





SOUTH OCKENDON - Essex 





he should have consulted 





RUBBER BY-PRODUCTS 
86 Holloway Head, Birmingham 1 
Tel: MiDland 3475 (5 lines) 


Special axles for all pur- 
poses at reasonable prices, 
and good deliveries. 


(WARWICKSHIRE) 





LTD. 


INTRICATE GASVINGS ARE OUR BUSINESS! 





ASK FOR 
DETAILS 
OF THE 
VARIABLE 
STROKE 
OIL VALVE 


PATENTED SELF SIGro} 


SCHIELDROP & CO., LTD., 



























STOTFOLD, BEDS. TEL: STOTFOLD 414 (3 lines) 


We specialise in intricate castings of all types and 
pride ourselves on the very high standard of precision 
we attain. Small quantities of this type of work are 
acceptable, and the more intricate — the better. 


In addition to our Foundry we are equipped with 
an up-to-the-minute Machine Shop for accurate machining 
to the finest limits. 


We employ only the most highly skilled operatives 
and each order no matter how small receives the same 
individual attention. 


pale ee tone you eee se ~~ 


Set oil to air ratio at 






maximum and mini- 
mum with two adjust- 
ments only. No “trial 











CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK~ STAFFS 


TELEPHONE TELEGRAMS CANNOCK 2186 


and error.”’ 






































For gases such Town, Natural, Sludge, 
Mansfield, Propane, Butane, and proprietary mixtures — 


Calorgas, Bottogas, and Scottish Rural Gas etc. 


as producer, 


Each burner is fitted with a suitable calibrated gas jet, ensur- 
ing perfect controlled flames that will turn down with no 
flashing back. 

Models for laboratory or industrial use. 

Various type burner heads are available to suit requirements. 
Send for list Nos. 359 and 396. 
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SELF-CLEANING STRAINERS 


ECONOMICAL — DEPENDABLE 
3% Hand or ratchet operated 
%& Motorised inlet 


3 Dimensionally stable under pressure —> 
%& Integral cleaning device 

%& Low pressure drop 

¥& Magnetic Separation 


FOR OIL AND FUEL 
FEED LINES, HYDRAULIC SYSTEMS 
Capacities: 1-100,000 g.p.h. 


BRITISH QUADRUPLEX LTD. 
9-11 SHIRLANL MEWS, PADDINGTON, 
LONDON, W-9. Telephone: LAD 3070 


A Shudge drain plug 























== We Repair All Makes of 





MERCURY IN STEEL 
THERMOMETERS X% RECORDERS 


=! 








Transmitting Edgewise Recording 


BUCHANAN BROS. LTD. 


80 COMMERCE STREET, GLASGOW, C.5. 























Tel: SOUth 0858 























Sling 


DY, va = eV, Vs Oe a 


CHAIN FOR LIFTING TACKLE 
AND GENERAL HANDLING ° 


v4 


HIGHER TENSILE STEEL CHAIN SLINGS TO B-S-2902 


There is a WHEWAY Chain produced to meet 
most requirements, made to your specification 
in all kinds of metal:— 


Monel 
Inconel 


High Carbon Steel 
Mild Steel 

Stainless Steel Higher Tension Steel 
Alloy Steel Muntz Metal 


J08 WHEWAY & SON LTD - GREEN LANE - WALSALL - STAFFS 
EES LLL 


GM 50 



























Upon my Flux — 
thats good soldering. 


= 






See a good solder- 
ing job and ten to 
one you'll see a tin 
of Fluxite right 
handy. 

It’s a golden rule— 
use the right flux 
and you'll get the 
right results. 













The daily users of Fluxite are 
numbered in scores of thousands 
—proof of its superiority ! 


































Have you tried 


FLUXITE SOLDERING FLUID? 


If you have you’ll know without telling it’s the finest 
you've tried. 

lf you haven’t—then it’s time you discovered the 
advantages of this new formula fluid flux ! 












FLUXITE LTD BERMONDSEY ST-LONDON S-E-} 
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* 


oa could this 
a aaaaa be your « 
| answer ? 








L.E.F. ELECTRIC WINCHES 
portable and self-contained 


After using an electric winch supplied by London 
Electric Firm Ltd., Metropolitan-Vickers Electrical 





* Tomorrow may find you facing BUILDINGS, which provide 





Co. Ltd., of Manchester found it so satisfactory that a complex building problem the most inexpensive form of 
they placed an order for three more. demanding an urgent or building construction, ee 
Portable, self-contained and capable of handling a luti “ F we pie d f it 
loads of up to 24 tons, these winches are made with coomomES si unon. 8s adaptaouity, an — oO — 
the skill and precision which characterises all L.E.F. speedy, efficient answer, use tion. Illustrated is a Nissen- 





winches. | THORNS CURVED - ROOF type shed, size 48ft. x 16ft. 
Send for details of standard equipment or we 
shall be glad to manufacture to your special 


requirements. 


LONDON ELECTRIC FIRM LTD. 


Brighton Road, South Croydon, Surrey 
Telephone: Uplands 4871 







Other widths available—16ft., 24ft., 30ft., 35ft., 91ft. 


get quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD 155 

























A first class AIR WINCH for: 





HAULING 
* 
PILING 
ca 
COMPLETE RANGE LIFTING 
OF PNEUMATIC ? 
POWER 


TOOLS, HOISTS 
AND WINCHES, 
AIR MOTORS 
VALVES AND 
CYLINDERS. wir oh 
the GLOBE PNEUMATIC ENGINEERING Co. Ltd. 


ASHTON ROAD, HAROLD HILL, ROMFORD, ESSEX. 





Telephone: INGREBOURNE 5522 
Telegrams: PNEUMATOID, ROMFORD 




















[EVERSHED / INSTRUMENTATION AND 
A proud record 





HIS leadership is based not only on suc- 
cessful pioneering, but also on having the 
resources to maintain the authoritative position 
which pioneering experience has provided. 
Evershed’s understanding of Process Control 
problems and the maintenance of a fine balance 
between research, development and production 


have resulted in a system of Electronic Control 
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operating efficiently in the Petroleum, Chemical, 
Iron and Steel, Nuclear, Cement, Food and 
Steam Generation industries at home and abroad. 

The equipment illustrated was in every case 
FIRST in its field. A team of highly skilled 
engineers is available to discuss the application 
of the Evershed system of Automatic Electronic 


Control to any industrial process. 
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The FURST closed loop Electronic Process Control Installation 
applied to the process of extracting sugar from sugar-beet. 








FVERSHED | 
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PROCESS CONTROL 


of ‘FIRSTS’ 


. 








Se 
eel 
a+ te ae + 


The FURST full scale application of Electronic Process Control 
to an Oil Refining Plant. 























The FURST automatic 

electronic control installation 

supplied for a 

Bessemer Converter plant. 
ES -E-E-t-5-—) F-) Por Sueeue gcaee 
i -i-i-~i-i-i-f-8-0-S-t-)-1 PP TP te aeee” 
P-E-E~E-E-E-~ietwR-E PF EEE EEE | , goacouac 
BREA Rae KREBS s5ae88 8248 


41> 


PIT XII 
if stake # (tf tr a 


(rr, 
4 





The FURST British fully automatic Electronic Control 
and Instrumentation scheme to be fitted to any boiler. 
The Control Desk. 


EVERSHED & VIGNOLES LIMITED 
CHISWICK, LONDON, ENGLAND 
Telegrams & Cables: Megger, London, Telex 


LEADERS IN THE FIELD OF INSTRUMENTATION AND EVERSHED ENRAF 
DELFT, HOLLAND 
AUTOMATIC ELECTRONIC PROCESS CONTROL 


Telegrams & Cables: ENRAF, Deift 


EVERSHED & VIGNOLES (CANADA) LTD. 
TORONTO, CANADA 
Telegrams & Cables: Evshed, Toronto 
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The international pipe couplings 
of proved efficiency 










ERMETO high pressure couplings have several 





outstanding qualities, not the least of whichis 






their trouble-free service even in conditions of 


extreme vibration. Beyond the removal of 






burrs no work is necessary on the pipe ends. 






ELBOWS om Joints are made in a matter of moments and 
to suit N.B j 

pipe sizes |"to lj” —~ ' when required can be broken and re-made any 
and O.D pipe sizes 1 net 
&° to2 









number of times without impairing the pres- 
EQUAL CROSSES to suit O.D pipe sizes 
&” to 2° and N.B pipe sizes {” to 1}” 






sure tightness. 






Because of our specialized knowledge we 






have created a range of fittings to suit almost 






every conceivable purpose, but we are always 






prepared to supply fittings to suit individual 






requirements. 











Literature and catalogues gladly sent on request 


BRITISH ERMETO CORPORATION LTD 











" STRAIGHT COUPLINGS to Hargrave Road - Maidenhead - Berks 

: suit N.B pipe sizes {” to 1}” 
BANJO COUPLINGS to suit O.D pipe sizes 4 to and O.D pipe sizes 4” to 2” Tel: Maidenhead 2271/4 -Grams: Grambon, Maidenhead 
2° and N.B pipe sizes {” to Ii ars 5 








ae ss 
é cats, Re 














“IF YOU CAN MEASURE STEAM— 
LOCOMOTIVES —YOU CAN MEASURE WASTE” 


Desi 1 Build f ee 

esigners and Builders o 

Steam, Diesel, Diesel-electric 66 URNON 33 
Locomotives for all purposes. 


Flame Proof Diesel and Battery STEAM METER 






Locomotives for underground 





working. Also the Enterprise 5 PIPE _evares: STEAM METER uw rie wou 


Series of Constant Horse Power 
Dual Fluidrive Locomotives 


for ALL DUTIES. 


HUDSWELL, CLARKE 










... then the & COMPANY LIMITED 
Railway Foundry, Leeds 





LONDON OFFICE: 





name that 





120/122 Victoria Street, S.W.1 


ia 
e 
© TELEPHONE: 
@ Victoria 6786 


SPRINGS 











[ HAMMERED OR 
to mind HYDRAULIC PRESSED 







@ 24-HOUR GRAPH RECORDS 


@ EASY INSTALLATION 
@ AUTOMATIC 
PRESSURE COMPENSATION 


@ ENTIRELY MECHANICAL 


NN, AO INTEGRATOR CAN BE 
PROVIDED 








pith gi 
| wine te dab Boo 
DON’T LET PROFITS 
M.LYNCH 2 SON L™ TO 24 TONS GO UP IN STEAM! 
MILL WHARF, CANAL ROAD, STROOD, KENT FULL DETAILS ON APPLICATION 








TEL. STROOD 75456 GRAMS. LYNCH, STROOD 





*K 
memmcctcsn selma GURNON encincerinc co 


SCRAP METAL MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL CLAUDE ROAD WORKS, CHORLTON, MANCHESTER, 21 
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Steel 
Forgings 























Turbine 
shafts 






ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 


tmited 


River Don Works, Sheffield 


A wholly owned subsidiary of English Steel Corporation Ltd. 
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More aceurate 


than human skill 


SM itself ......0- 


Hydraulic Control of motion 


Paradoxically, the product of human skill is more accurate 


than human skill itself. This is particularly so in the case of 


Savery Hydraulic Pumps. 


Countless thousands of Savery 


Pumps are in use throughout the world working with precision 


that neither human skill nor other means can match, 


Savery Hydraulic Pumps first. 


supplied with fixed or variable delivery. 






Next time you’re considering control of motion remember 


Savery Pumps can be 


FOR FURTHER DETAILS OF 


SAVERY 


HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 


BRACEBRIDGE STREET 


BIRMINGHAM 6 


Telephone: ASTon Cross 1316-7 
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member of 
the 
Glover Group 








The last word 
in ropeway design 


An Aerial Ropeway may be the answer 
to your transportation problems 


Write for Ulustrated brochure 


BRITISH ROPEWAY ENGINEERING CO. LTD. 
PLANTATION HOUSE, 


MINCING LANE, LONDON, E,C.3, 


Teiephone: Mi Neing Lune 7901, 
Telegraphic Address: Boxhauling, Fen, London, 





a — 








ALBION 


Ratchet and 
Revolution Counters 











PATENTED 
DESIGN 


your counting 

& measuring problems 

There is an ‘ALBION’ ratchet or revolution 

counter for every application. Fit your machines 

with these efficient counting instrument which 
will show your output at a glance, 


INSTRUMENT DIVISION 


B. & F. CARTER & CO. LTD. 


BOLTON 3, ENGLAND 


‘Phone: BOLTON 4344 (3 lines) 
‘Grams: BRAIDERS, BOLTON 

















CROSTH WAITE FURNACES 

SCRIVEN MACHINE TOOLS LTD 
Tel.: 32411-2 

Tel.: Abbey 2906 


York Street Ironworks, Leeds 9 
32. Victoria Street. London, S.W.1. 




















STORAGE 


‘& TRANSPORT 










TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 


For every storage and transport 


rpose. Steel Horizontal Tanks, 


pu 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 
When ordering specify M.S.L. 


25 Years 





ee 


Write for full particulars to :— 


METAL STRUCTURES, LTD. 


Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grams: Metstru, Southtet, Landen 
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UASI-ARC A.C. WELDER 





87-450 amps, 80 and 100 volts, single operator 
oil-cooled portable set. 

2. 20-300 amps, 80 and 100 volts, double operator 
oil-cooled portable set. 

3. 20-300 amps, 80 and 100 volts, single operator 
oil-cooled portable set. 

4. 6 operator, 96 kVA, 90 volt multiple-arc welding 
transformer with RM.350 oil-cooled regulators 
giving 40-350 amps per operator. 

5. The ACP.300 with built-in power factor 
correction capacitor. 

6. 20-200 amps, 60 and go volts, single operator 
air-cooled lightweight set. 


All sets are built in accordance with B.S.638:1954 


















Quasi-Are - Fusarc - Fusarc/C0, - Unionmelt : Sigma 


UASI-ARC 


QUASI-ARC LIMITED -: BILSTON - STAFFORDSHIRE 
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CONTINUOUS 
DEWATERING 





by the DYNOCONE 
solid bowl centrifuge 


Continuous and trouble-free separation of solids from liquids by centri- 
fugal force is provided by the DY NOCONE, a machine of British design 
and manufacture incorporating entirely new features of drive and control. 






%* Various sizes to suit all requirements. 











IONAL COMBUSTION PRODUCTS LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE TERMINUS 2833 ’ 


wre 


WORKS: DERBY TGA 08 
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Easy, rapid mobility between sites . . . . power- 
controlled lowering that allows the precise, safe 






positioning of structural members ... . the 

length of jib needed for erection work on high | : 
structures .... a chassis with 6 x 4 drive or, for JONES ‘ ; 
really rough going, a 6x 6 drive—the JONES KL ' 


10-10 ‘Fast Travel’ Mobile Crane now offers all 
these features vital to the contractor and many 


other crane users! A Jones Crane Representative Cc RAN & S$ ia 
“ ™= 


will give you details of this and other models in 
the famous range of reliable economical Jones Cranes. 


The comprehensive Jones range includes models with capa- ’ A 14 E 
cities from 7 to 10 tons, and a choice of pneumatic tyred 


and crawler chassis, and rail, fixed-base and truck mountings 





asi - 
Jones cranes 





take the load! / / & LOAD 


[Distributed in the United Kingdom by : 


GEORGE COHEN SONS & COMPANY LIMITED, # 
Wood Lane, London, W.12. 


Designed, Manufactured and Exported by their Associates : U ad 7 Oo 


K & L Steelfounders and Engineers Ltd., Letchworth, Herts. 


fe 
~<. 
TE /P ea with 90° jib | | : 


plus 15’ jury mast. 


FEET 
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a CEL 


SILK AX 











\/ 


















PAY an? nesseceravete ce e 











We supply COMPLETE STEAM POWER PLANTS of all outputs. For industrial 
enterprises we manufacture special types of turbines and boilers to comply with the 
Client’s specific requirements. More than half a century of experience backs the SKODA 
Works, the First Brno Engineering Works, etc., and guarantees the perfect workmanship 
and absolute reliability in operation. 










eessesesssrsnnspuesnesnaasunsnaseaneeessunsmess 








TECHNOEXPORT 





ee 





Foreign Trade Corporation for Export of Complete Industrial Plants 
Praha 2, Vaclavské nam 56, CZECHOSLOVAKIA 
For information please contact: 


Embassy of the Czechoslovak Republic, Commercial Section, 6, Upper Belgrave Street, London, S.W.|. 
Tel : Sloane 1450 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 





LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 











REGD. TRADE MARK 








HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 
in practice. One simple setting 
and it’s capable of dealing with any 


a section within its range 








“. with blades of one pitch of 
* tooth. The blade commences and 


YOU INCREASE 
THE PRESSURE 
TO SUIT 

THE SECTION 


finishes each cutting stroke 
with no pressure whatsoever. 
What a saving in blades! 





FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 


CHARLES WICKSTEED & CO (1920) LTD. sett? KETTERING. Tel: Kettering 3113 


Pp 





DRAWER SIZE 

112” long, 5” wide, 3” high 
a 

OVERALL SIZE 

42° high, 36” wide, 12” deep 
x 


Each drawer perforated, 
and with one free divider, 
or plain-sided. 


Extra dividers 6d. each. 
54 cards free. 


STOVE ENAMELLED 
BRONZE GREEN 


£18 ..O 


DELIVERED FREE U.K. 
Delivery from stock 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


THE ENGINEER 


54 drawers like this 
make up our 
popular all-steel 


‘D4 DRAWER UNIT 


SS A A A a 
oat OI Re PM OB Te Bs Fae 
i Oa ay ae eae 
mim BM mim +m = Bx 


hm mim mim mi: 


N. C. BROWN LTD., cree Lane sTEELWORKS 


HEYWOOD, LANCS. 


Tel : 69018 (3 lines) 





Patented 


For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer 
Standard Sizes 3” —3” B.S.P. 

Special Sizes & Designs up to 6” B.S.P. 


As used by leading Engineering Companies and Government Departments 


FILTON LIMITED 


FILTON LTD. CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 


Telephone : LEAMINGTON SPA 811! 








the versatile 


Z 
ae 


— 
RING ROLLING 
MACHINE 


Handles up to tin. x thin. jin. 

angle and will roll down to Sin. dia- 

meter. Full specification of this 
and other models on request. 


Pe L.MiLLeR Ltd 


HENEAGE ST.. BRICK LANE.E.I. 


TELEPHONE : BISHopsGate 7314 (4 LINES) 
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Made in a range of sizes to face up to 
46” dia. 

Can be fitted to spindle type Boring 
Machines, lathe heads etc. 

Feed obtained through totally enclosed 
gearing and can be reversed with head 
in motion. 

British design and manufacture. 











ADAPTABLE 
VERSATILE 


Illustration shows a B.Y.C. 
Facing Head mounted on a 
special B.Y.C. machining 
unit. 


We shall be pleased to send further particulars of special units 
and have the opportunity of discussing these with your engineer. 


THOS.W WARD LTD 


ALBION WORKS SHEFFIELD 


PHONE: 26311 (22 LINES) GRAMS: ‘FORWARD SHEFFIELD * 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2. PHONE: TEM-BAR 1515 


G.S4. 








ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


UUUUU PoUUUU 


WELDED STEEL PLATEWORK | 
PRESSURE VESSELS 















HOPPERS 
CYCLONES a 
BEDPLATES 












Enquiries Solici ed 


Send for Booklet 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. 


DOLLY LANE, LEEDS, 9 
6 Telegrams : STRUCTURAL LEEDS 9 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 











Telephone: 30725 
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REPETITION 
SPECIALISTS 


All types of automatic 
and capstan bar work. 
Send us your drawings 
and enquiries now ! 








COLLARS - WHEEL KEYS 
BOLTS & NUTS . STUDS 
SCREWED ROD ~- TAPER 
AND COTTER PINS etc. 


H. FORDSMITH 
—me=— LIMITED 
HADFIELD ST. WORKS 
CORNBROOK - MANCHESTER, 16 
Telephone: Trafford Park 1615-6 
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FOR A VARIETY OF BENDING, 


FOLDING & FORMING OPERATIONS 


WITH REQUISITE TOOLS 


SPECIFICATION 


BARNES 


| 
“SQUARE BEAM” HYDRAULIC 
UPSTROKING BENDING PRESSES 











Forming capacity in 
High 
Self-Contained Hydraulic 


Pressure variable up to 28 tons. 
Mild Steel 4’x #”. 
Tensile Top Beam 4j” square. 


Stroke variable up to 8’. 


Unit Motorised 400 volt, 3 phase, 50 cycles. 














One of our Technical Representatives will gladly 
visit you, on request, to discuss your problems. 


Sole World Agents 


SO 88s A2HRD COMPANY LEMS T 
Sunbeam Road, North Acton, Stanningley, 
London, N.W.10. Nr. Leeds. 
Telephone : Elgar 7222/7 Telephone: Pudsey 


Kingsbury (Nr. Tamworth) - Manchester - 





Glasgow - Swansea - Newcastle-on-Tyne - Sheffield - Southampton - 








t D 
2241 BARNES 48" x &” m.s, “Square 
Beam ” ———_ Upstroking BROUP 
- sch hi 
Belfast - Bath housing. ee ee oF compawies 
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Ore and limestone handling at Ravenscraig Equipment installed includes 


WAGON TIPPLER 
DUST TRAPPING 
BELT CONVEYORS 
TELPHER SYSTEM 


STRACHAN & HENSHAW LTD WAGON MARSHALLING 


AUTOMATIC BATCHING_ 


STEELHOIST WORKS - BRISTOL _ Telephone 78331 
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The Richardsons Westgarth Group 


Constructors of some of the most efficient generating plant operating in the R V ’ 
United Kingdom — for both public electricity supply and industry. 
Manufacturers of boilers, steam and gas turbines and alternators ; condensing and 


feed heating plant, axial and centrifugal blowers and gas exhausters ; cooling 


water strainers and sea-water evaporating plant. 





Co-ordinating the activities of :— 


THE NORTH EASTERN MARINE ENGINEERING CO, LTD RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


PARSONS MARINE TURBINE CO. LTD THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 


GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD RICHARDSONS WESTGARTH ATOMIC LTD. 


{SSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD 


RICHARDSONS, WESTGARTH &€ CO. LTD., WALLSEND, NORTHUMBERLAND 
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The THERMOLIER 
unit heater 





x t for CONTROLLED industrial heating 
s 2 Provides heat exactly where required. Warms the air at working 


level. Eliminates stagnation. Easily installed—minimum obstruction. 









Suitable for use with steam or accelerated hot water. Totally 





enclosed motors are exclusively employed. Standard A.C. 












motors; designed for 400/440 volts or 200/250 volts, 50 cycles. 
Standard D.C. motors; designed for 200/ 


250 volts. Output capacity tables and 1 Dp i PARK 

: Mather & Platt eee 

all further particulars can be seivel . m 
MANCHESTER, 10, 


obtained from :- 


Telephone: COLIyhurst 2321. 


Ce Eas 4 
catia ¥ A». 4 

. 3 hy A " Sais a tabs 
Telegrams: Mather, Manchester. 647 


dane Os 


HAVE YOU 

A THICKNESS 

MEASURING 
PROBLEM 


Compact and easy to use, the Elcometer provides a simple 
economic method of measurement from one side without damage to surfaces. 























Measures :- 
@ Coats of paint. 


It gives split-second thickness readings of all non-magnetic @ Vitreous Enamel. 
coatings on ferrous bases with an accuracy @ Tobacco Leaves. 
of + 5% + .coor”. Non-ferrous foils, sheetings etc., © Plastic Coating or Sheets. 
can also be measured if laid on a ferrous base. ; 
A wide range of models includes versions for gauging OR en aaeea 
@® Non-ferrous Films of all kinds. 


Ferrite percentage content of stainless steels and 
graphitic corrosion penetration in cast iron. 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


To East Lancashire Chemical Co. Ltd. Fairfield 1 Manchester. 
Please send me a copy of booklet “ The Elcometer Thickness Gauge”. 


THE 


ELCOMETER 


THICKNESS GAUGE 





cd 


EAST LANCASHIRE CHEMICAL COMPANY LIMITED 
Fairfield 1 Manchester 
’ 


Agents throughout the world. 


















THE 









BOLTS, NUTS, SPECIAL FASTENINGS 


make 
A! 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too— 
ask them! 





SS ee 


JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 











PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No. 547268 


High pressure sealing over long periods is ensured by 
Hallprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal “ U” type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 


ENGINEER 
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PIPE 
FABRICATION 












industrial 
Scene 






Fabricated pipeworks by Steels Engineering 
Installations are leaving our Crown Works for all 
parts of the world. Pipe layouts are prepared 
with complete accuracy from site measurement 
and drawing details to facilitate rapid erection. 
Valuable service is being rendered in the marine, 
chemical and oil industries, great nationalised 
industries, and atomic energy projects. 

Steels offer a wealth of specialised experience to 
every type of pipe fabrication, will advise upon the 
metallurgical suitability of materials and all design 
facilities are available. A well-equipped laboratory 
provides facilities for both destructive and non- 
destructive testing of welds. The manipulation 
and welding of all types of tube requires a high 
level of skill and experience and exceptional 
engineering qualification. Steels Engineering 
Installations are world renowned for quality and 
high standards. 

Our fabrication methods include all new and est- 
ablished principles of manipulation, welding, 
flanging and screwing in all the materials 
normally used in the manufacture of tubes :- 






































Mild Steels; Carbon Molybdenum and 
Chromium Molybdenum Steels. 


Stainless Steels 
(austenitic and heat resisting). 










Cast Iron. 





Copper and Copper Alloys. 







Aluminium and Aluminium Alloys. 






K¥E¥KHK & 






Plastics. 







(Fabricated to both British and 
American standards). 














STEELS ENGINEERING INSTALLATIONS LTD 
CROWN WORKS, SUNDERLAND {Tif| Tel: Sunderland 56281 (10 lines) 






U.K. & OVERSEAS SALES OFFICE: 
Tel: London, SLOane 6178 (5 lines) 


143 SLOANE ST., LONDON, S.W.1 
Grams: Steelascos Knights London. 








GOLOFIELD WORKS BAMPTON MIDDLESER - Tel: Molesey 2188 (8 itmeg) 





€ 8%2-1 
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When it’s a question of usable strength at real speed no other type of cement can approach 
CIMENT FONDU. 
Many concreting jobs can be put into use even in a few hours; 24-hours is the maximum 
waiting time. 
CIMENT FONDU is not “quick-setting” and gives ample time for placing; con- 
siderable strength develops after about 6 hours. 

Please ask for leaflet ‘Between Dusk and Dawn” 


FOR SPEED - STRENGTH 
RESISTANCE + REFRACTORINESS 








Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73, BROOK STREET, LONDON, W.1 Telephone: MAYfair 8546 





APY13IE9 
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THE WELLMAN BIBBY CO. LTD. 


Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 
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GRIFFIN BRAND 


" Ei SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 




















We make the widest steel sheets 
and have the largest general 
gaivanising plant in Great Britain. 








Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 





Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 








——_ 179 WEST a 
GLAS » C.2. 
PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 Tel: CENtral 0442. \’Grams: “‘ CIVILITY Glasgow.” 

















WISHAW 


Working ule Steel 


Every job, from a single unit fabricated in our shops 
to an extensive erection on some remote site, is built 
to the same high standard of quality—a standard 
that is never relaxed. For your next contract 


specify Steelwork by the Lanarkshire Welding 


Co. Ltd. 


We 
Lindiirenine 


WELDING CO LTD. 
EST. 1919 


LANARKSHIRE Telephone: MOTHERWELL 1071 
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. Must be a continuous process if production efficiency is to 
be maintained. 

The standard of machine-tool maintenance has, from various 
causes, deteriorated in recent years, but the demand for greater 
accuracy and speed of production never lags. 

A planned programme of plant replacement and maintenance is 
essential. 

We shall be glad to co-operate in making a thorough examina- 
tion of any machine tools which need rebuilding and to give approxi- 
mate costs so that budgets can be planned and a time table arranged. 

A visit to our Rebuilding Department, with its full range of 
mechanical and electrical engineering facilities, will prove of interest. 

We are particularly interested in rebuilding machines by 
Herbert, Keller, DeVlieg, Norton, Heald, Lumsden and other well 
known makers. 


Our representative will gladly call by appointment to 


discuss your requirements. 
AD.284 





CASTINGS 


For internal 
Pressure Work 





Turbine Casings, Steam Chests, Valves, etc., in carbon and alloy 
steels up to 9 tons weight and to any specification. 


ON ADMIRALTY, WAR OFFICE, LLOYD'S and other LISTS. 


THE ATLAS STEEL FOUNDRY & ENGINEERING CO. LTD. 


ATLAS STEEL WORKS: ARMADALE, WEST LOTHIAN, SCOTLAND. Telegrams: “ ATLAS ARMADALE, WEST LOTHIAN.” Telephone No: 323 ARMADALE 





Ripe RO Deer aeenet ames oe 
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FRONT ACCESS TYPE 


for service up to 5000 amps at 660 voits 














70 AMSTERDAM 
Shippiveg the Cigeee 
gap presen the Wed 

















The shipment of this exceptional piece of machinery, 
weighing over 100 tons, presented its own prob- 
lems, but our organisation is geared for the handling 
of such traffic. The gap press, made by Hugh 
Smith & Co. (Possil) Ltd., for the Netherlands 
Dock Company, constituted the sole cargo of a 
specially chartered vessel. 











Whether your shipments are orthodox or unusual, 
we'll handle them with safety, promptitude and 
economy. 









No job too big for 


/4Xrbuckle, Symith 


AND COMPANY LIMITED 
91 MITCHELL STREET, GLASGOW C.2. 


Tel.: CiTy 7080 (20 lines) Grams: ARBOR, GLASGOW. 
and at:—London, Liverpool, Southampton, Hull, Dublin, Manchester, Newcastle, Toronto, Montreal, 
Winnipeg, Vancouver and Lagos 
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Portrait 


of 
a Welder... 


At least that’s how Dad sees 
him, because Dad’s a welder 
himself and wants young John 
to follow that craft when he 
grows up. 

So though he doesn’t realise 
it now, young John is on to a 
good thing. He'll get the 
benefit of Dad’s experience. 
And one thing he’s sure to be 
told is to use S.L.F. products 
in every welding job he does. 
‘© There’s nothing to beat ’em,”’ 
says Dad. ‘‘ There’s thirty-one 
different rods in the S.I.F. 
range and each one isa winner.” 


Litt that /oad off 
your mind with a... 


TAYLOR 





s 
_ slewing 


Folder TE 


TODAY You can find out about the S.LF. range . 


by writing to 





SUFFOLK IRON FOUNDRY sae) LTD., 
STOWMARKET, SUFFO 
( ENR3) 
















Capacity Available 





@ CapsTAN LATHES 

@ CenTRE LATHES 

@ DRILLING 

@ CYLINDRICAL GRINDING 
@ HoriZONTAL MILLING 
@ VERTICAL MILLING 

- 





—— & ASSEMBLY 
The two ton hook has 5 ft. of = —— jib to enable accurate position- 

* Slews through 220 * Hydraulic controi 

* Lifts up to 3 tons * Telescopic hook 

* No outriggers * Power assisted front wheel steering MACHINING IN ALL FERROUS 
* Maximum lift 19’ 0” * Servo hydraulic brakes AND NON-FERROUS METALS AND 
* Minimum headroom 9g’ 0” * Fully sprung chassis IN NYLON, EBONITE AND MOST 
* * Highly mobile OTHER NON-METALLIC MATERIALS 


Turning circle 35’ 0” 


TAYLORS OF SALFORD W. D. 
HORNE 


mobile cranes to you! ... from two to six tons. & CO., LTD. 
WOODBRIDGE HOUSE, AYLESBURY STREET, 
LONDON, €E.C.}. 


F. TAYLOR & SONS (MANCHESTER) LTD., TELEPHONE: CLERKENWELL 6668, 6980 
142 BOLTON ROAD, SALFORD 6, LANCS. 


Telephone: Pendleton 1341/2/3. Telegrams : *‘ Components” Manchester. 


———— 


DESIGNERS AND MANUFACTURERS 


























Mechanical Tubing 






Whether you require mechanical tubes 
of large or small outside diameter we 
can be of service to you, for we carry 
large and varied stocks of tubing in many 
sizes. 

These tubes are available in many finishes, and 

suitable for machining. 
Much time and material can be saved in using 
mechanical tubing, particularly when manu- 
facturing rollers and ring shaped machine parts. 






Write, ’ phone or call for full particulars, 


ANY SIZE, ANY LENGTH, IMMEDIATE 
DELIVERY IN MOST CASES 


Markland Scowcroft 


IMITED 
COX GREEN WORKS, BROMLEY CROSS, Nr. BOLTON 


Phone: EAGLEY 600 (5 tines) 
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ELEVATORS 




















- te nenn o 


ty COMPLETE HANDLING PLANTS 
SKIP HOISTS:CONVEYORS - BUNKERS 
ELEVATORS - BATCH WEIGHERS 


MECHANICAL EQUIPMENTS LTD. 


67-69 ST. PAULS STREET, LEEDS, | - TELEPHONE: LEEDS 31938 (3 LINES 




































e2& Sy @yys: 
BELLE VALE: HALESOWEN 


TELEPHONE: CRADLEY HEATH - 694]! - 2 -3 
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The study of 
acoustics... 


faces up to the problems of noise generation and sup- 
pression in industry today, with particular reference 
to fan engineering equipment. 

Keith Blackman have faced the facts created by these 
problems by erecting one of the best equipped, most 
scientifically designed Acoustic Laboratories available 
to industry in this country. It is now in service at their 


Tottenham works. 


For further details write now for this fully illustrated 
and descriptive Publication No. 40/1 





| KEITH BLACKMAN LTD - MILL MEAD ROAD - LONDON - N.17- TEL: TOTTENHAM 4522 


d | Depend on sound engineering by KEITH BLACKMAN 





e 874 





T. & T. from Shore to Ship... 


T. & T. Conveyors are used to 
speed up loading at Norwich. 
This coastal vessel is taking 
aboard some 48 lorry loads of 
Barley in record time with 
reduced handling cost. 






a 


WF 
\) 
PS wevense™ 





See our Exhibit 


STAND No. 52 


MECHANICAL HANDLING EXHIBITION, 
EARLS COURT, MAY 7/17th. 

















T. & T. FOR MANPOWER WITHOUT THE MAN T.&T. WORKS LTD. 


T. & T. Conveyors and Elevators make your work easier and 

reduce your handling costs because T. & T. give you the seonpcreninaget Bey eee atener ee 
benefit of their world-wide experience on many hundreds of pntieapmazs Ee 
large and small installations of every possible type. Write London Office: 39, Windsor House, 46, Victoria Street, $.W.1. 
for leaflet E., or ask our technical representative to call. Tel: Abbey 6085 














THE ENGINEER Feb. 28, 1958 











GEARED 
TOGETHER 











DE LAVAL-HOLROYD 


Holroyd activities in the United States are in future 
to be associated with the well-known De Laval Steam Turbine Company 
of New Jersey. The formation of the De Laval-Holroyd Company and the 
decision to manufacture our type of worm drive in the States, using 
Holroyd technique and Holroyd plant, is a tribute to our 


world leadership in the field of worm gear manufacture. 





JOHN HOLROYD & CO LTD - MILNROW : LANCS «: ENGLAND 





CRC.187 
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Bet you we’ve seen that before 


—that component, Sir, which must be made in rubber. Not 
just rubber, but a rubber that will stand up to the conditions 
vou want to impose—bet you we’ve seen that specification 
before. We've been making rubber of all kinds, in so many 
shapes and sizes, for so long, for so many industries—that the 
chances are we already have what you are wanting. If not, 
we can soon make it. 


‘Doc’ knows all the answers ! 


In case you didn’t see our last advertisement, ‘Doc’ is the personification 
of John Bull technical and scientific knowledge. He is always happy 
to put his brain to work on vour behalf 


Stretch ul 
Squeeze “a 





} JOHN,BULL eee 


ub er 





JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER « TELEPHONE 36531 














_POHLIG 


ay 


Mechanical 
Handling 
Plants 


Conveying 
Installations 
Cranes 

Lifting Equipment 


Aerial Ropeways 


- POHLIG AKTIENGESELLSCHAFT - COLOGNE 
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Modern 
Industrial 
Plant in 


Glass 





There is hardly an industry where the three-fold 
advantages of Q.V.F. Glass Plant and Pipeline are 
not fully recognised. 

The extraordinary range of uses to which this most 
modern of all materials can be put is demonstrated 
in the lastest 130-page Q.V.F. Catalogue “ Glass 
for Industry’. 


Q.V.F. Limited, Duke St., Fenton, Stoke-on-Trent 
Tel: LONGTON STAFFS, 32104 


The Chemical Engineers in Glass 














nes “ x 
~ 


nee BLOCKBOARD 


~~ 


C.F. ANDE 


TIMBER & PLYWOOD /MPORTERS 


ISLINGTON-LONDON-N.1. Phone: CANonbury 1212 (28 lines) All Depts. 
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ORDERING PROGRESSING DESPATCH 


Over 23,000 sizes available—and this figure does not include 
all the Continental and American standards in regular production. 
The B.A.C. range is unmatched for scope or availability, pointing 


to one clear conclusion—the best bush maker gives the best bush 
service. 





BRITISH AERO COMPONENTS LTD. 
MONTAGUE ROAD, WARWICK. 


The Bush with 9 Lives | 


TELEPHONE : WARWICK 320. 
Cogent 
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Quality control 


for better protection is... 


smoothing 
the way 

to higher 
production 


BP Researc 


totio 


_ENERGOL 


LUBRICANTS 


PRODUCTS OF THE BRITISH PETROLEUM COMPANY LTD 









PETROLEUM CO. LTD 


ON 








THE POWER 










ON wh oe 





Bronches ond Det 
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NEO-K-TEX 


"THE. OINTING MATERIAL WITH 


Proved by many leading industries to give cemplete 
resistance to oil, petrol and most industrial solvents. 
Permanently flexible, non-spreading and with excellent 
recovery properties, Neo-K-Tex is today’s most reliable 
jointing material. Supplied in sheets in a large range of 
special-purpose . tities and gauges, or cut to any 
required shape, gaskets, washers, mouldings etc. 


RESISTS ‘\ 
“ie PETROL, se. KAUTEX LID 


INDUSTRIAL SOLVENT J 
WATER. V4 


\ PP 


~ eee 




















HERTS 











ELSTREE WAY, ELSTREE, 
Telephone : Elstree 1777/8/9 and 1770 








the 
1D ® xe 1 O Us3 W 


opposed piston =—2 


turbo charged engine —@ 


Six cylinders. 650mm bore. 2,320 mm combined 
stroke. 115 r.p.m. 8,000 b.h.p. 8,700 i.h.p. 
92% mechanical efficiency. 110 Ib. sq. in. m.i.p. 


















WILLIAM DOXFORD & SONS WILLIAM DOXFORD & SONS 
(ENGINEERS) LTD (SHIPBUILDERS) LTD 
SUNDERLAND ENGLAND SUNDERLAND ENGLAND 
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LANCASHIRE, CORNISH & ECONOMIC BOILERS 
VERTICAL BOILERS ALL SIZES IN 
PROGRESS FOR PROMPT DELIVERY 







ALL WELDED PRESSURE VESSELS 
& AIR RECEIVERS UP TO 600 LBS. 
PER SQ. IN. WORKING PRESSURE 















eee. SUMMERSBY, JOHN MARSHALL & CO. (MOTHERWELL) LTD. Seen 
$5 SIDMOUTH STREET, ssi MOTHERWELL 55 
GRAY’S INN ROAD, CLYDE BOILER WORKS 






LONDON, W.C.1 TELEGRAPHIC ADDRESS: 




















Tevernone No.: TERMINUS 2436 MOTHERWELL BOILER, MOTHERWELL 
These integrators are instruments for S } AN LE ‘ The illustration is that of our No. 1 
the measurement of areas and moments eee model, and three models are available. 


of areas of plane figures, and can also be Stanley Integrators can be supplied to 
used in the determination of centres of | N 1 EG RATO RS give readings in either English (inch) or 
gravity, volumes and moments of solids a Metric units. 

of revolution, etc. 


Their application to many problems in W. Ps STANLEY & Co., Limited. a —_ 


Naval Architecture, Structural, Mech- Head Office and Main Works >— -——— 
anical, Civil and Aeronautical Engineer- NEW ELTHAM shes LONDON, S.E.9 The “Stanley ”’ fj 
in reatly expedites the work while Telephone: Eltham 3836 Telegrams: “* Turnstile Souphone,”” London e tan ey range Oo instruments 
8&8 y exp Showrooms : includes Theodolites, Levels, Harmonic 
achieving a high order of accuracy —the 79/80, High Holborn, London, W.C.| Rael ; h Plani 
meta nalysers, Integraphs, animeters, 


precision of the instrument in most cases 
being greater than that with which the 
‘outline of the figure can be traced by a 
careful operator. 


13, Railway Approach, London Bridge. S.£.! $2, Bothwell St., Glasgow, C.2 Pantographs, Drafting Machines, Survey- 
ing and Drawing Office equipment. 





Our full catalogue can be obtained 
upon request. 































STANLEY LONDON 
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prime 
is the background 


We have a standard 
range of Automotive 
and Industrial Gear 
Boxes, or can undertake 
the supply of loose 
gears and shafts to your 
own design. 





Cut, ground or shaved Spur and 
Helical Gears. Ground Worms and 
Splines—Sprockets— Bevels —Reduc- 
tion Units—Gear Boxes for all Trades. 


A.1.D. Approved 





fs 
A 
M 
. 
* 
z 
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THE GEAR SPECIALISTS 


P. R. MOTORS LTD * ALDBOURNE ROAD - COVENTRY 


Telephone: 2266 (3 lines) Telegrams: Supagears, Coventry 
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ALUMINIUM AT WORK 





704 


From the familiar... to the less familiar 


Light, strong aluminium ladders are scaffold tubes, for example, can halve 
making life easier for painters, builders erection and dismantling times and cut 
and workmen everywhere. Not only transport costs by a third. Strong as con- 
are they handier to carry and use, but ventional scaffolding and less than half 
a far sounder investment. Aluminium as heavy, these aluminium tubes are easy 
gives them a rugged durability that to handle and are genuine time savers. 
will stand up indefinitely to rough No painting or other maintenance is 
treatment and harsh weather. Excellent necessary to keep them clean to work 
reasons, these, for using aluminium with and _ serviceable. Is aluminium 
wherever such qualities count. Aluminium speeding work for you? 


Aluminium ingot, produced by Aluminum Company of Canada Litd., is 
marketed by Aluminium Union Limited. In addition, the Company exports the 
products of the various fabricating companies of the Aluminium Limited Group. 


Aluminium Union 
Limited 


(Incorporated in Canada) 

THE ADELPHI, JOHN ADAM STREET, LONDON, W.C.2 g 

An ALUMINIUM LIMITED Company | 

OFFICES, ASSOCIATED COMPANIES AND AGENTS 
THROUGHOUT THE WORLD 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


AGENCIES 


BUSINESSES and PREMISES - TENDERS 
Lineage Rate. 
Inch Rate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


* DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS + BUSINESS OPPORTUNITIES - 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 


(12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. 


Series Discounts. For advertisements 1 inch and upwards. 


Run-On and Semi-Displayed Styles. 


Full page £90. 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a {-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. 


Friday for publication on following Friday. 


2/-, which includes forwarding of replies. 


**Run-on”’ and ‘‘ Semi-displayed ’’ advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 


** Displayed ”’ 


and ‘‘Illustrated "’ advertisements by noon 


Advertisements for publication should be addressed to:— Classified Advertisement Dept., “The Engineer’’, 28 Essex Street, Strand, London, W.C.2 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


CITY OF CARDIFF EDUCATION 
COMMITTEE 


LLANDAFF TECHNICAL COLLEGE 


Principal : J. COTTERELL, M.I.E.E., A.I.Mech.E., 
A.M.LProd.E., A.M.Brit.I.R.E., M.A.M.E.M.E. 


APPOINTMENTS 


Due to the development of the work in the Engi- 
neering Department of the College, applications are 
invited for the following new full-time posts to com- 
mence on Ist September, 1958 

(1) GRADE B ASSISTANT IN MECHANICAL 
ENGINEERING—to teach up to and including 
Ordinary National Certificate level, Mechanical 
Engineering Subjects. 

(2) GRADE B ASSISTANT IN PRODUCTION 
ENGINEERING—to teach, in the first instance, 
both the theoretical and practical subjects to Inter- 
mediate standard of the City and Guilds Machine 
Shop Engineering Courses. 

Candidates for both the above Grade B appoint 
ments should possess one or more of the following 
qualifications :—A Degree or Associate Membership 
of a Senior Institution, or a Higher National Certifi- 
cate, or Full Technological Certificate awarded by 
the City and Guilds for the appropriate work. Appli- 
cants should also have sound industrial and teaching 
experience. 

(3) GRADE A ASSISTANT IN ELECTRICAL 
CRAFT WORK —to teach the theoretical and prac- 
tical subjects of the City and Guilds Electrical Fitters’, 
Installation, and Technicians’ Courses. 

(4) GRADE A ASSISTANT IN WELDING—to 
teach both theoretical and practical subjects in 
Electric Arc and Oxy-Acetylene Welding to City and 
Guilds standards. 

(5) GRADE A ASSISTANT IN MECHANICAL 
ENGINEERING—to teach Engineering Drawing, 
Calculations and Science to Preliminary and Trade 
Courses up to the Intermediate City and Guilds level. 

(6) GRADE A _ ASSISTANT IN MOTOR 
VEHICLE WORK—to teach theoretical and prac- 
tical subjects in Motor Vehicle work at all levels from 
Preliminary to City and Guilds Motor Vehicle Service 
Mechanics’ Certificate standard. 

Candidates for the above Grade A appointments 
should possess at least a Higher National Certificate 
or Final City and Guilds Certificate in the appropriate 
work, or equivalent qualification. Sound industrial 
experience is essential and teaching experience would 
be an additional advantage. 

QUALIFICATIONS 

Candidates for these Grade A Assistant appoint- 
ments should possess, as a minimum, an Ordinary 
National Certificate, a Final City and Guilds Certifi- 
cate, or equivalent qualification in the appropriate 
work. Sound industrial experience is essential and 
teaching experience would be desirable. 

SALARY 

According to the Burnham Technical Scales : 

Assistant Grade B, £650 by £25 to £1025. 

Assistant Grade A, £475 by £25 to £900, plus, in 
the case of Assistants Grade A and B, additions for 
a Degree and approved training, with one increment 
for each each year of suitable industrial experience 
up to a maximum of 12 increments after the age of 21. 

Application forms and further details may be 
obtained from the undersigned on receipt of a 
stamped, addressed envelope, and should be returned 
within fourteen days of the appearance of this 


advertisement. 
R. E. PRESSWOOD, 
Director of Education. 
City Hall, Cardiff. E6262 





HERTFORDSHIRE COUNTY 
COUNCIL 





NORTH HERTS TECHNICAL COLLEGE 





Principal: F. W. KELLAWAY, B.Sc., Dip.Ed. 





SENIOR LECTURERS 


The Governors invite applications for the following 


osts :— 
fa) SENIOR LECTURER IN _ MATHEMATICS. 

(b) SENIOR LECTURER IN ELEC TRICAL 
ENGINEERING. 

(c) SENIOR LECTURER _IN THE DEPART- 
MENT OF MECHANICAL AND PRODUC- 
TION ENGINEERING. 

Salary range : £1350 to £1550. _ 

Further particulars may be obtained by sending a 
stamped, addressed foolscap envelope to the Prin- 
cipal, North Herts Technical College, Broadway, 
Letchworth. E6246 


PUBLIC APPOINTMENTS 


BATTERSEA COLLEGE OF 
TECHNOLOGY 
LONDON, S.W.I! 


A COLLEGE OF ADVANCED 
TECHNOLOGY 


Principal : R. W. WEST, C.B.E., D.Sc., A.R.C.S., 
P.RALC., P.LR.I. 


APPOINTMENTS 


Applications are invited for the following posts in 
the Civil and Mechanical Engineering Department :—- 

TWO READERSHIPS, a number of GRADE B 
ASSISTANT LECTURESHIPS. 

The College offers good facilities for research, 
about 12 per cent. of the total work being post- 
graduate, and it is a condition of appointment that 
members of staff shall engage in research. In order that 
they may do this, the class contact hours have been 
reduced to 15 hours per week for Assistant Lecturers, 
and to correspondingly lower hours for the more 
senior grades of staff. 

Candidates for the Readerships should state the 
particular field of engineering in which they have 
specialised. They should have research experience 
and be able to promote and supervise research and 
give post-graduate instruction within their particular 
field. Salary £1586 or £1598 by £50 to £1848, 

Applicants for the Assistant Lectureships should 
be professionally qualified. Salary £761 or £773 by 
£25 to £1148, plus good Honours and training 
allowances and increments for experience. 

Further particulars from the Clerk to the Govern- 
ing Body, by whom applications should be received 
by 7th March, 1958. E6302 





THE POLYTECHNIC 


309, REGENT STREET, W.! 


CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 


ASSISTANTS 


Applications are invited for posts as FULL-TIME 
ASSISTANTS (Grade B) in Civil or Mechanical 
Engineering. The subjects to be covered include Soil 
Mechanics, Surveying, Heat Engines and Applied 
Mechanics. 

The salary scale rises to a maximum of £1025 per 
annum, plus allowances for graduate status (£75), 
training (£25-£75), and London (£36-£48). 

The commencing salary will depend upon qualifica- 
tions and experience, and may include up to twelve 
increments in respect of approved service in industry. 
The posts are subject to superannuation and some 
concession in this respect may be made for previous 
industrial employment. 

Further particulars, and a form of application, 
which should be returned by not later than 24th 
March, may be obtained from the undersigned. 


J. E. RICHARDSON, 


E6285 Director of Education. 





COUNTY OF LEICESTER 


COALVILLE MINING AND TECHNICAL 
COLLEGE 


(Principal : W. A. BURROWS, B.Sc.) 


HEAD OF DEPARTMENT OF 
ENGINEERING AND BUILDING, GRADE I! 


Applications are invited for the new post of HEAD 
OF DEPARTMENT OF ENGINEERING AND 
—_— GRADE II (salary £1400 by £50 to 
£1 ). 

Applicants should be University Graduates in 
Engineering and/or have equivalent professional 
qualifications with appropriate teachingand industrial 
experience. Further particulars may be obtained 
from the Principal on receipt of a stamped, addressed 
envelope. 

Applications (no forms), giving age, education, 
qualifications and teaching and administrative expe- 
rience, together with copies of two recent testimonials 
and the names of three referees, should be sent to the 
Principal, Mining and Technical College, Bridge 
Road, Coalville, 21st March 1958. E6293 


PUBLIC APPOINTMENTS 


CITY OF BIRMINGHAM 
EDUCATION COMMITTEE 


POSTS IN TECHNICAL COLLEGES 


Applications are invited for the following posts in 
Technical Colleges, to commence duty on Ist Sep- 
tember next. Application forms (separate for each 
post) and further details, may be obtained from the 
Principal at the College concerned (stamped, 
addressed envelope), and should be returned to him 
within 14 days of the appearance of this advertise- 
ment. Salary scales in accordance with the Burnham 
(Further Education) Report, 1956 : 

Lecturer : £1200 by £30 to £1350. 

Candidates may be granted additional increments 
above the minimum and up to the maximum of the 
above scale in accordance with their industrial, pro- 
fessional or research experience as approved by the 
Authority as of equivalent standard. 

Assistant Grade B : man, £650 by £25 to £1025 ; 
woman, £580 by £20 to £820, plus equal pay incre- 
ments. 

Assistant Grade A: man, £475 by £25 to £900; 
woman, £430 to £720, plus equal pay increments. 

Candidates may be granted additional increments 
above the minimum of the above scales for time spent 
in industry, commerce, professional work or research. 
There are also additions to the scale for a Degree or 
equivalent professional qualifications. 

ASTON TECHNICAL COLLEGE, 
WHITEHEAD ROAD, BIRMINGHAM, 6 
Principal : D. D. Stockley, B.Sc., M.I.Mech.E. 

Department of Mechanical Engineering : 

LECTURER for O.N.C. and H.N.C. subjects 
(including Heat Engines). Engineering Degree or 
equivalent desirable. 

ASSISTANT, GRADE B, for O.N.C. subjects 
(including Workshop Technology), and for general 
subjects associated with C. and G.L.I. courses in 
Machine Shop Engineering. 

ASSISTANT, GRADE B, for O.N.C. subjects and 
for subjects associated with C. and G.L.I. courses in 
Motor Vehicle Mechanics’ work. Practical experi- 
ence in the motor industry desirable. 

HANDSWORTH TECHNICAL COLLEGE, 
GOLDS HILL ROAD, BIRMINGHAM, 21 
Principal: H. Marshall, B.Sc., A.M.I.Mech.E., 

A.M.LP.E. 


ASSISTANT, GRADE B, in the Department of 
Mechanical and Production Engineering, with expe- 
rience in teaching Craft Practice and Theory. 

BROOKLYN TECHNICAL COLLEGE, 

ALDRIDGE ROAD, BIRMINGHAM, 22a 

Principal : G. H. Palmer, M.Sc., A.Inst.P. 
Department of Building and Engineering : 

ASSISTANT, GRADE B, to teach Mechanical 
Engineering subjects to O.N.C. standard. Candi- 
dates should be adequately qualified in Mechanical 
Engineering, with a particular interest in Heat 
Engines. Industrial experience essential, teaching 
experience desirable. 

GARRETTS GREEN TECHNICAL COLLEGE, 
GARRETTS GREEN LANE, BIRMINGHAM, 33 
Principal : B. C. Whitehouse, B.Sc., A.R.L.C, 

Department of Mechanical Engineering : 

LECTURER in Mechanical Engineering, to teach 
subjects of the National Certificate Course in Mech- 
anical Engineering up to the Ordinary level, together 
with responsibilities for the development of the 
Applied Mechanics Laboratory. 

LECTURER in Mechanical Engineering, to 
specialise in the teaching and organising of Mathe- 
matics for the Ordinary National Certificate in both 
Mechanical and Electrical Engineering. 

Applicants should possess a Degree ag +: ag 
Mechanical Engineering) and/or Associate Member- 
ship of a recognised professional Institution, and 
have had both industrial and teaching experience, 
Experience in administrative work will be an 
advantage. 

ERDINGTON TECHNICAL COLLEGE, 

EDWARDS ROAD, BIRMINGHAM, 24 

Principal : G. Greasley, D.1.C., M.LE.E., 
A.M.1.Mech.E. 

THREE ASSISTANTS, GRADE A : one post is 
with special reference to Pre-Senior teaching ; the 
other two with reference to the teaching of workshop 
technology and —— drawing. 

E. L. RUSSELL, 
E6296 Chief Education Officer. 





IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


INSTRUCTOR IN ENGINEERING 
DRAWING AND DESIGN 


INSTRUCTOR IN ENGINEERING DRAWING 
AND DESIGN required. Salary not less than £850 
per annum. Successful applicant will be expected to 
take a responsible part in the engineering drawing 
and design work of engineering students, and there 
are prospects of Promotion.—Apply in writing to 
Head of Mechanical Eogewes Department, 
Imperial College, London, S,W.7. E6290 


PUBLIC APPOINTMENTS 


KUMAS! COLLEGE OF 
TECHNOLOGY 


LECTURERS 


Applications are invited for the posts of (1) 
SENIOR LECTURER and LECTURERS IN 
CIVIL ENGINEERING; (2) LECTURER IN 
MECHANICAL ENGINEERING. 

_The College prepares students for the London 
University B.Sc. Degree in Engineering and for the 
examinations of the Professional Engineering 
Institutions. 

Applicants should have a Degree or equivalent 
professional qualification and will be required to 
teach some of the following subjects :— 

_ (1) Soil Mechanics, Engineering Geology, Survey- 
ing Engineering Materials. 

(2) Engineering — Applied Thermo- 
dynamics, Mechanics of achines, Strength of 
Materials, Metallurgy. 

Appointment may be accepted on contract for 5 
years or on pension, or arrangements to continue 
policies initiated under the F.S.S.U. scheme might be 
made by the College. 

Contract salary scales : £2125 by £75 to £2425 p.a, 
(Senior Lecturer), £1271 5s. by £62 10s. to £2031 5s. 
(Lecturer), plus a gratuity payable at end of contract 
at the rate of £12 10s, for each month of satisfactory 
service. Pensionable and F.S.S.U. salary scales : 
£1580 by £60 to £1940 (Senior Lecturer), £925 by £50 
to £1625 (Lecturer). Point of entry according to 
experience. 

Children’s allowances up to a maximum of three 
at the rate of £50 p.a. per child up to 10 years, and 
£100 p.a. per child over 10 years in full-time education 
up to 21 years. Annual leave with free return first- 
class passages for t of staff and, conditional 
on a minimum stay in West Africa, his wife and up to 
three children under 17 years. Bungalows with basic 
furniture at low rental are provided. Income tax low 

Applications (6 copies), giving age. education, 
qualifications, experience and the names of 3 referees, 
should be sent to The Council for Overseas Colleges, 
12, Lincoln's Inn Fields, London, W.C.2. Closing 
date 25th March, 1958. E6311 








THE COLLEGE OF AERONAUTICS 


DEPARTMENT OF AIRCRAFT 
PROPULSION 





ENGINEER/DEMONSTRATOR 


ENGINEER/DEMONSTRATOR required in 
the Department of Aircraft Propulsion, to work in 
the fields of combustion, and aviation fuels and pro- 
pellants. Responsibilities include preparation and 
supervision (under direction) of stud * exper 
mental work on fuel testing techniques, combustion 
characteristics, and engine-fuel performance, and 
providing continuity in research projects. Oppor- 
tunities exist for extending experi . Engineering 
Degree or equivalent qualification required, and expe- 
rience of fuel testing and/or com ion rig work an 
advantage. Salary aout to qualifications and 
experience in scale £600 by £25 to £1000 p.a., with 
superannuation under F.S.S.U., and family allow. 
ance. House may be available.—Applications, giving 
full particulars of qualifications and experience, and 
containing the names of three referees, to The 
Recorder, The College of Aeronautics, Cranfield, 
Bletchley, Bucks. E6261 








CENTRAL ELECTRICITY 
GENERATING BOARD 


MIDLANDS DIVISION 





FOURTH ASSISTANT ENGINEER 
(ELECTRICAL) 


FOURTH ASSISTANT ENGINEER (ELEC- 
TRICAL) is required in the Construction Department 
at Hams Hail “C” Power Station. N.J.B. service 
conditions, superannuable appointment, salary 
within Schedule “ B,” Grade 7, commencing within 
the range £810-£935 per annum, ultimately rising to 
£1035 per annum. 

Applicants should have had experi of the 
design and installation of electrical equipment for 
power stations or similar industrial works. Appro- 
priate technical qualifications will be an advantage. 
The successful applicant will be required to assist in 
the supervision of the installation and testing of 
power station electrical plant. 

Apply, quoting the v number 741MD on 
Form AE6, available from the Establishments Officer, 
53, Wake Green Road, Moseley, Birmingham, 13, by 
7th March, 1958. £6267 


Classified Advts. continued on page 122 
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PUBLIC APPOINTMENTS 





UNIVERSITY OF SYDNEY, 
AUSTRALIA 


LECTURER IN ELECTRICAL ENGINEERING 


Applications are invited for the position of 
L URER IN ELECTRICAL ENGINEERING. 
The successful applicant will be required to assist 
with the teaching of electronics to students. Honours 

in Engineering or Physics and experience in 
vacuum tube and transistor circuits essential. 

The salary for a Lecturer is within the range 
£A1200-£A80-£A1750 per annum, plus cost-of-living 
adjustment (£68 men, £51 women), and will be subject 
to deductions under the State Superannuation Act. 
(The current scale of salaries is under revision.) The 
commencing salary will be fixed according to the 
qualifications and experience of the successful 
applicant. 

nder the Staff Members’ Housing Scheme in 
cases approved by the University and its bankers, 
married men may be assisted by loans to purchase a 
house. 

Purther particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Syuare, London, W C.1. 

The closing date for the receipt of application, in 
Australia and London, is Sth April, 1958 £6278 


L.C.c. DAY COLLEGES 


ASSISTANTS, GRADE A 


Applications invited for the following posts for 
work with full-time and part-time day release and 
evening students, aged 15-18 years. Burnham F.E. 
salary scale. Assistant Grade A—£475 by £25 to 
£900 (men), plus London allowance and additions 
for training and qualifications ; increments within 
the salary scales for experience. 

Application forms from the Principals of Colleges 
to be returned by 14 March. 

HAMMERSMITH DAY COLLEGE, (WITH 
EVENING DEPARTMENT), 50, Brook Green, 
Ww . 


6: 
ASSISTANT GRADE A, for technical drawing 


and elementary science 
WOOLWICH DAY COLLEGE (WITH EVENING 
DEPARTMENT), Vicarage Road, S.E.18 : 
ASSISTANT GRADE A, for science and 
mathematics, up to S.1. level. (326.) E6305 








WIGAN AND DISTRICT MINING 
AND TECHNICAL COLLEGE 





LECTURER 





Applications are invited for 2 post as LECTURER 
IN MECHANICAL ENGINEERING, commencing 
Ist September, 1958. Candidates should hold a 
Degree in Mechanical Engineering or equivalent 
qualification, bave practical experience in industry 
or in teaching, and sheuld have a special interest in 
mechanical engineering design. Salary scale, £1200 
by £30 to £1350, according to experience. 

Further particulars and application form will be 
sent by the undersigned. Last date for receipt of 
applications 14th March, 1958. 





E. C. SMITH, 
Prinicpal. 
1%h February, 1958. £6274 
AIR MINISTRY WORKS DESIGN 
BRANCH 
LONDON 





DESIGNER DRAUGHTSMEN 





Air Ministry Works Design Branch require in 
London DESIGNER DRAUGHTSMEN for Bulk 
Petroleum Storage and Pumping Installations, 
experienced in one or more of the following : (a) 
storage tank layout and design ; (b) pump house 
and plant layout; (c) development of pipe line 
schemes; (d) hydraulic calculations. Technical 
training to O.N.C. standard required. ; 

Salaries up to £1015 per annum. Starting pay 
dependent on age, qualifications ° iiexperience. Long 
term possibilities with pensionable and promotion 

ts. 5-day week, 3 weeks’ 3 days’ leave a year. 
ormally natural born British subjects. 

Write, stating age, qualifications, employment 
details, including type of work done, to any omeeey- 
ment Exchange, quoting Order No. ees bt 





LONDON TRANSPORT 


ENGINEERING ASSISTANTS 





London Transport require ENGINEERING 
ASSISTANTS for Bridges and Structures Office 
Applicants should be Graduates or studying for 
A.M.LC.E. or be Senior Structural Draughtsmen 
with several years’ experience of design work 
Salary range £790-£950, according to qualifications 
and experience. Free travel, medica! examination 

Applications within 7 days to Staff and Welfare 
Officer (F/EV 670), London Transport, $5, Broad- 
way, SW. E6298 





AIR MINISTRY 





PURCHASE AND REMOVAL OF 
GENERATING SETS 





i inistry invite TENDERS for the PUR- 
CHASE and REMOVAL of GENERATING SETS, 
located as follows :—105kW Blackstone at Hays- 
castle Cross Haverfordwest, Pembrokeshire : 135kW 
Riackstone at Thurleigh, Bedfordshire, and 330kW 
Harland and Wolf at Dumfries.—Apply immediately 
to Air Ministry, C.19a, Turnstile House Londen, 
W.C.1, for Tender forms. E6312 
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PUBLIC APPOINTMENTS 





WESTERN REGIONAL HOSPITAL 
BOARD 


SCOTLAND 


ASSISTANT ENGINEERS 





Applications are invited for TWO POSTS of 
ASSISTANT ENGINEER for electrical and heating 
duties respectively. Applicants should be Corporate 
Members of, or have attained the technica] standard 
of Corporate Members of, the Institutions of Elec- 
trical Engineers or Heating and Ventil ting Engineers 
respectively, and should have practical and theoretical 
experience of design, installation and operation and 
general maintenance, and should be capable of assist- 
ing in preparing specifications and estimates and 
advising generally on the classes of plant in their 
own particular field, viz.: 

(a) Electrical : : ; 

Electrica! installation, including heating, lighting 
and power, and 
(b) Heating : 

Heating, ventilating, hot water, air conditioning, 
refrigerating, sterilising and pipe work installations 
in large buildings, laundries, kitchens, &c. 

P Salary scale, £700 by £25 (3) by £30 (1) by £35 (6) to 

1015. 

Starting salary may be above the minimum having 
regard to experience. 

The successful applicants will be required to pass 
a medical examination and all appointments are 
subject to a deduction at the rate of 6 per cent. for 
superannuation. 

Applications, giving particulars of qualifications 
and experience, together with the names of three 
referees, should be lodged with the Secretary, Western 
Regional Hospital Board, 64, West Regent Street, 
Glasgow, C.2, not later than 8th March, — 





SOUTH-EAST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


REGIONAL ENGINEER'S OFFICE 





APPOINTMENTS 





Applications are invited for the following super- 
annuable posts in the Regional Engineer’s Office. 
(1) SENIOR ASSISTANT ENGINEER (Mechani- 
cal)—salary £1060-£1245. Candidates should 
possess appropriate professional qualifications and 
have experience in the preparation of large steam 
boiler, heating and ventilating and other mechanical 
schemes. (2) DRAUGHTSMAN (Mechanical)— 
salary £445 (age 21) to £665. Candidates must have 
had suitable training. including three years’ technical 
experience in engineering drawing, preferably heating 
and ventilating ; also site or workshop experience. 

Applications, stating age, qualifications and 
experience, with names of three referees, should 
reach the Secretary, 11, Portland Place, W.1, by 
12th March, 1958. E6314 


THE NATIONAL IRANIAN OIL 
COMPANY 


QUALIFIED ENGINEER 


The National! Iranian Oil Company has a vacancy 
for a fully qualified ENGINEER, to develop plans 
and projects for major work such as pipeline, oil 
refineries, production and distribution installations, 
loading terminals, &c., and to supervise execution of 
such plans. Applicants must be Corporate Members 
of either Institution of Civil Engineers or Institution 
of Mechanical Engineers or equivalent ; also Fellow 
of British Petroleum Institute or equivalent. Age 
limit 55, with 5-10 years in full control of engineering 
work related to petroleum industry. Salary com- 
mensurate with qualifications and experience. 
Two-year contract with possibility of extension. 

Write, giving full details of particulars and 
experience, to E. Nabavi, 50, Kensington Court, 
London, W.8. E6322 








LONDON TRANSPORT 


CIVIL ENGINEERING DEPARTMENT 





TECHNICAL ASSISTANTS 





London Transport require TECHNICAL ASSIST- 
ANTS for Civil Engineering Department, to deal 
with surveys, design. preparation of drawings and 
specifications for earth works, bridges, structural 
works, &c. Salary £400 at age 20, rising to £745 
per annum, according to age and experience, with 
additional payments for recognised qualifications. 
Good prospects ; opportunities for permanent 
appointment and promotion on merit ; free travel ; 
medical examination. 

Applications within 7 days to Staff and Welfare 
Officer (F/EV 671), London Transport, 55, Broad- 
way, S.W.1. E6242 





KIDDERMINSTER AND DISTRICT 
GENERAL HOSPITAL 


WORCESTERSHIRE 





SEMI-SKILLED ENGINEER 





SEMI-SKILLED ENGINEER (Grade ITT re 
quired at Kidderminster and District General 
Hospital, Worcs. 

Candidates should have good mechanical abi'ity 
with some knowledge of electricity. Wages £9 7s. 11d 
per 44-hour week. Whitley Council conditions of 


service. 
Applications to the Hospital Secretary. E6239 


PUBLIC APPOINTMENTS 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 
MECHANICAL ENGINEERING RESEARCH 
LABORATORY, EAST KILBRIDE, 
GLASGOW 





ASSISTANT EXPERIMENTAL OFFICER 
ENGINEER 





D.S.LR. Mechanical Engineering Research Labo- 
ratory, East Kilbride, Glasgow, requires ASSISTANT 
EXPERIMENTAL OFFICER ENGINEER for 
design and development work on high fluid pressure 
equipment. Drawing-office, workshop training and 
experience of general mechanical engineering design 
essential, experience of high fluid pressure not 
expected. Knowledge of : (1) Miniature Precision 
Mechanisms, or (2) Hydraulic Pumps, Valves, &c., 
or (3) Mechanical Testing Equipment. an advantage. 
To carry out detailed designs and given opportunity 
of testing and developing them in laboratory. 

Qualifications : G.C.E. (Advanced) in a Science 
and Maths. subject or Scottish Leaving Certificate 
with three subjects, including Science and Maths., 
in higher grade. Over age 3 Pass Degree, H.N.C, 
in Mechanical Engineering or equivalent expected. 

Initial Salary : £370 (age 18)-£510 (age 22)-£800. 
Houses in East Kilbride for married staff. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting C 158/8A. Closing date, 21st March, 1958. 

E6304 





ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 





WOOLWICH COMMON 





ENGINEERS (MAIN GRADE) 





ENGINEERS (Main Grade) required by the 
Atomic Weapons Research Establishment, Woolwich 
Common, to control staff engaged on either: (a) 
Production Planning and Production Control, 
including contribution to the development of pro- 
totype electronic equipment. Or (b) Development 
of Electronic Equipment or Mechanical Devices and 
the investigation of new and novel manufacturing 
techniques. A recognised engineering apprentice- 
ship or equivalent training required and Corporate 
Membership of the Institution of Mechanical or 
Electrical Engineers. A thorough knowledge of 
electronic development and/or production methods 
essential. 

Salary : £1400-£1840 per annum. Contributory 
superannuation scheme. 

Postcards for application forms to the Senior 
Recruitment Officer at A.W.R.E., Aldermaston, 
Berks. Please quote Ref. A/1555/25. E6243 


Feb. 28, 1958 
PUBLIC APPOINTMENTS 











METROPOLITAN 
WATER BOARD 


have vacancies for 


ENGINEERING 
ASSISTANTS 


(CIVIL, MECHANICAL AND 
ELECTRICAL) 


for operational and maintenance duties and 
for the construction of new works. 


Salary scale £670 (at age 21) to £910 per 
annum. Commencing salary according to 
age and experience. 


Applicants must have passed or be 
exempted from passing Sections A and B (or 
Parts I and ID) of the examinations of the 
Institution of Civil Engineers, Mechanical 
Engineers or Electrica] Engineers. Subject to 
certain conditions, promotion to the grade of 
Assistant Engineer (salary scale £945 to 
£1165 per annum) is automatic upon obtain- 
ing Corporate Membership of one of those 
Institutions. There are good opportunities 
for further promotion, that being the normal 
method of filling senior positions. 


Housing accommodation may be available 
at a reasonable rental. 


Office hours 9 a.m. to 4.30 p.m. (Monday, 
5 p.m.) ; Saturday (when on duty), 9 a.m. to 
12 noon. Saturday morning leave according 
to service. Five-day week to be introduced 
shortly. 


Permanent pensionable posts. 

Staff restaurant, sports clubs, &c. 

Forms of application from the under- 
signed, quoting reference E. 


S. D. ASKEW, 
Clerk of the Board. 
New River Head, Rosebery Avenue, E.C.1. 
E6241 











essential. 


experience. 





THE INDUSTRIAL GROUP OF 


THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


has a vacancy for a 


DEPUTY DIRECTOR 
OF OPERATIONS 


at its Headquarters at Risley, Warrington, Lancashire, 


who will be responsible to the Director for production matters 

in the Operations Branch and will control the production 

factories associated with the Group. He will be responsible for 

meeting production programmes within the technical limits 

laid down and for the efficient, safe and economic operation of 

the various units, which include nuclear reactors, active chemical 
plants and separation processes. 


Experience in the overall control of large-scale production plants 

and a good degree in engineering, chemistry or physics are 

Good personal qualities, together with drive and 
initiative, are required. 


Salary will be from £3,500 upwards according to ability and 


THE POST IS PERMANENT AND PENSIONABLE. 


Suitably qualified persons are asked to write, in confidence, to 
THE DIRECTOR OF OPERATIONS, 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY, 
INDUSTRIAL GROUP HEADQUARTERS, 
RISLEY, WARRINGTON, LANCASHIRE 


E6244 














Feb. 28, 1958 
TENDERS 





COUNTY BOROUGH OF GRIMSBY 


EDUCATION COMMITTEE 





SUPPLY OF WOODWORK MACHINES 





TENDERS are invited for the SUPPLY of 
WOODWORK MACHINES to the _ Technical 
Secondary School. Details may be obtained upon 
application to this office. 

When completed, Tenders should be returned to 
the undersigned in the envelope which will be pro- 
vided, not later than 10 a.m. on Tuesday, 11th March, 
1958. 

The Authority does not bind itself to accept the 
lowest or any Tender. 


R. E. RICHARDSON, 
Director of Education. 
Education Office, 
Eleanor Street, 
Grimsby, 


Lincs. £6263 





ADVERTISEMENT No. 12 
CITY OF BAGHDAD 


BAGHDAD DRAINAGE— 

MACHINERY CONTRACT NO. 

MANUFACTURERS OF CENTRIFUGAL 
PUMPING PLANT 


M.2 
TO 


The Baghdad Sewerage Board invites TENDERS 
for the MANUFACTURE, ERECTION ON SITE 
and COMMISSIONING of the following equip- 
ment :—S3 ELECTRICALLY DRIVEN CENTRI- 
FUGAL UNCHOKEABLE SEWAGE PUMPING 
UNITS in seventeen stations, complete with 
Auxiliaries, Control Gear and Wiring. The capacity 
of individual pumping units will depend on the loca- 
tion, but the smallest is 125 and the largest 15,000 
Imperial gallons per minute. 

The Tender documents and contract drawings may 
be inspected during normal working hours after 
February 4th, 1958, at the offices of the Baghdad 
Sewerage Board, Baghdad, at the Royal Iraqi 
Embassies in Bonn and Washington, at the Royal 
Iraqi Legations in Brussels and Rome, and also at 
the offices of the Consulting Engineers, John Taylor 
and Sons, Artillery House, Artillery Row, London, 
S.W.1, and 464, Alwiyah, Baghdad (Tel. 98736). 

Copies of the Tender documents and contract 
drawings may be obtained from any of the above- 
mentioned addresses on payment of I.D. 20 (twenty 
Iraqi Dinars) or £20 (Twenty Pounds Sterling). This 
payment will not be returnable and must be made by 
cheque or Banker's draft payable to the Consulting 
Engineers. 

The Tenders shall be in English and must be 
accompanied by a deposit of I.D. 5000 (Five 
Thousand Iraqi Dinars) either in cash or by a letter 
of guarantee from an approved Bank in Iraq. The 
Tenders and accompanying documents must be 
enclosed in a sealed package which shall not in any 
way indicate the name of the tenderer and must 
delivered in Baghdad in accordance with the instruc- 
tions contained in the documents by 12 o’clock noon 
loca] time on the Ist day of June, 1958. 

During the time allowed for tendering the Baghdad 
Sewerage Board reserves the right to amend the 
documents for the purposes of clarification or 
modifications in design or contract conditions. Any 
such amendments will be notified in writing to 

ctive tenderers. 

"The Baghdad Sewerage Board does not bind itself 
to accept the lowest or any Tender. 

(Signed) FAKHRI AL FAKHRI, 
Chairman of the 


E5091 Baghdad Sewerage Board. 





AUCKLAND HARBOUR BOARD 





NEW ZEALAND 





TENDERS FOR CONSTRUCTION OF 
FREYBERG WHARF 


2NDERS are invited for the CONSTRUCTION 
of u REINFORCED CONCRETE PILED WHARF, 
having berths for two overseas ships and comprising 
24,500 sq. yds. of reinforced concrete deck, steel 
sheet pile breastworks, stone banks, formation of 
approaches and services at Auckland, New Zealand. 


Contract documents and plans may be obtained 
poten Auckland Harbour Board, Auckland, New 
Zealand, or William Coward and Co., 3, St. James’s 
Square, London, S.W.1. 

at Auckland 30th June, 1958. 
ee Vv. A. C. CHRISTIANSEN, 


£5093 Secretary. 





NOTICE 
MANCHESTER REGIONAL 
HOSPITAL BOARD 





BUILDING AND ENGINEERING 
CONTRACTS 





The Board are prepared to receive, from main 
Building Contractors and main | Engineering Con- 
tractors not already on the Board's Approved List of 
Contractors, applications for inclusion in such List. 

contractors should write to the Secretary 
— Cheetwood Road, Manchester, 8, for 
form of application and further details not later than 
the 15th March, 1958. E6286 


THE ENGINEER 


TENDERS 





METROPOLITAN WATER BOARD 
WALTON PUMPING STATION, WEST 
MOLESEY, SURREY 





TENDERS FOR MACHINERY 





TENDERS are invited for the following MACHI- 

NERY :— 

Section I.—Four 3300V. Vertical Spindle, Electri- 
cally-driven PUMPING UNITS (two 40 meg.d. 
and two 30 m.g.d., all against a total head of 70ft.), 
including pumps, motors and pipes, &c. 

Section Il.—Three 3300V. Vertical Spindle, Electri- 
cally-driven PUMPING UNITS (one 5 m.g.d. 
and two 24-4 m.g.d., all against a head of 300ft.), 
including pumps, motors, starters, pipes, valves, 


&c. 

Section I1I.—Eleven roto-plug type VALVES (two 
24in., six 18in., one 12in., two 8in.), hydraulically- 
operated, electrica.ly-controlled, and appurienant 
works. 

Section IV.—Three 3300V. Horizontal Shaft ELEC- 
TRIC MOTORS and appurtenant works. 

Section V.—One 400kW. Diesel) ALTERNATOR 
and appurtenant works 

Section Vi.—One 400kW. Gas TURBO-ALTER- 
NATOR and appurtenant works (alternative to 
Section V). 

Section VII.—High Voltage SWITCHGEAR, RE- 
MOTE CONTROL GEAR and appurtenant 
works. 

Section VIIL—415V. SWITCHGEAR and appur- 
tenant works. 

Section IX.—Two Germanium or Mercury Arc 
100kW. RECTIFIERS, D.C. SWITCHGEAR and 
CONTROL GEAR. 

Section X.—Two 3000kVA. two 750kVA. 
TRANSFORMERS, 

Tender documents and drawings may be inspected 
at the offices of the Board (Room 235) and copies 
obtained, after 3rd March, 1958, from the Mechanical 
Engineer at New River Head, Rosebery Avenue, 
E.C.1, upon deposit of a cheque for £5 Ss. This sum 
will be returned provided a bona fide Tender is 
submitted for at least one complete Section of the 
works and is not subsequently withdrawn. Cheques 
should be made payable to the Metropolitan Water 
Board and crossed ** Not Negotiable.” 

Tenders for part only of a Section will not be 
considered. 

Tenders, enclosed in a plain, sealed envelope, 
addressed to the undersigned and endorsed *‘ Tender 
for Machinery, Walton Pumping Station,.”” must be 
delivered at the offices of the Board (Room 122), 
not later than 12 noon on Wednesday, 4th June, 
1958, before which date no Tender will be opened. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

S. D. ASKEW, 


Clerk of the Board. 


and 


Offices of the Board, 
New River Head, 
Rosebery Avenue, 


London, E.C.1. E6265 








| EDUCATIONAL 








IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


DEPARTMENT OF CIVIL ENGINEERING 





BURSARIES IN CONCRETE TECHNOLOGY 


Notice is hereby given that the election to BUR- 
SARIES IN CONCRETE TECHNOLOGY, tenable 
as from October, 1958, will take place in June, 1958. 

Candidates must hold a Degree in Engineering 
at the time of taking up the award and must also 
have a good knowledge of the Theory of Structures. 

Bursaries are of the value of £460, out of which the 
College Tuition Fee of £64 has to be paid ; the 
amount may be increased to a maximum of £760, 
depending on the qualifications and length and 
nature of industrial experience. The Bursary is for 
the normal College session extending from October 
until the following June. 

The Course will be Postgraduate and Bursars who 
successfully complete the course will be eligible for 
the — of the Diploma of the Imperial College 
(D.1.C.). 

Applications must be received on or before Ist 
June, 1958, by the Registrar, Imperial College of 
Science and Technology, Prince Consort Road, 
London, S.W.7, who will, on written request, send 
full information and application forms. E6292 £ 





UNIVERSITY OF CAMBRIDGE 


DEPARTMENT OF ENGINEERING 





POST-GRADUATE COURSE IN 
CONTROL ENGINEERING 





The 1958-59 POST-GRADUATE COURSE in 
CONTROL ENGINEERING will begin on 7th 
October, 1958, and will last approximately nine 
months. This is the fourth course of a series which 
has been established in order to meet the need of 
industry for men trained to a high standard in the 
theoretical principles and practical application of 
automatic control and to afford opportunity for 
study of advanced techniques and modern develop- 
ment in the general field of Control Engineering. 

The number of students will be limited and applica- 
tions must reach the Secretary of the Department not 
later than Ist July, 1958. Candidates should hold a 
Degree in Engineering or a suitable alternative quali- 
fication, and have had some practical training and 
experience. They will be required to attend for inter- 
view in Cambridge on or before 15th August, 1958. 

Further details and forms of application for 
admission may be obtained from the Secretary, Cam- 
bridge University Department of Engineering, 
Trumpington Street, Cambridge. E6258 & 


EDUCATIONAL 





IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 





BURSARIES FOR POSTGRADUATE 
STUDENTS 





BURSARIES are available for Session 1958-59 
to students normally resident in the United Kingdom, 
for COURSES OF POSTGRADUATE STUDY 
(not Research) in Chemical, Civil, Electrical and 
Mechanical Engineering. 

The Courses are normally full-time for one year, 
leading to the award of the Diploma of Imperial 
College (D.1.C.). Applicants must be Graduates 
who have spent at least one year away from Univer- 
sity since graduation, preferably in industry. 

The Bursaries will be of the value of £500 to £700, 
according to circumstances. 

Further information, and forms of application, 
which must be returned by 17th May, 1958, may be 
obtained from the Registrar, Imperial College, 
South Kensington, London, S.W.7. E6291 & 





A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent. successes. 144-page 
prospectus free on request.—B.1.E.T. (Dept. 22), 29, 
Wright's Lane, London, W.8. E721 & 
FREE! Brochure giving details of Courses in 
Mechanical and Production Engineering, Draughts- 
manship, &c., for the A.M.1.Mech.E., A.M.1.P.E., 
City and Guilds and other professional examinations 
—E.M.J. Institutes, Dept. E.30, London, W.4 
(Associated with H.M.V.). E972 & 








SITUATIONS VACANT | 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE RFQUESTED 


A LEADING BRITISH COMPANY IN 
MALAYA requires MECHANICAL ENGINEER. 
Minimum qualifications—H.N.C. and/or Grad. 
Mech.E. standard, or apprenticeship with studies of 
O.N.C. standard. Experience on diesel engines. 
Electrical exper.ence would be an advantage. Duties 
will include Engineering Office administration, tech- 
nical sales, service liaison, testing and installation of 
machinery, and market surveys. Age limits 24-30, 
preferably single. Initial remuneration according to 
age and experience. Annual contractual increments, 
annual bonus out of profits, car allowances and 
interest-free facilities for car purchase; accommoda- 
tion provided at nominal rent. Local leave, home 
leave on full pay on satisfactory completion of tour. 
First<lass passages provided.—Apply, with full 
detaiis, to BOX No. W1527, Haddon’s, Salisbury 
Square, London, E.C.4. E6283 a 
A MEDIUM.-SIZE, BUT EXPANDING 
JOINERY WORKS in West Country (approx. 70 
hands) wishes to appoint a SENIOR ASSISTANT 
to the Production Manager. Duties comprise pro- 
duction planning for entire works, machine loading, 
work study and rating (in liaison with estimating 
section), and the introduction and operation of 
incentive bonus scheme. Production is of compara- 
tively wide variety involving both long and short 
runs. The post is a responsible one, offering excep- 
tional scope and prospects for a man possessing the 
requisite experience and capabilities. A good com- 
mencing salary will be paid and a staff pension scheme 
is in operation. Apply, stating age and full details of 
experience, also remuneration received.—BOX No. 
E1669, “* The Engineer.” A 
A YOUNG COMMERCIAL ENGINEER 
required for London office of Pump and Electric 
Rotating Machinery Manufacturers. Sound pros- 
pects.—Reply in writing to Harland Eng. Co. Ltd., 
20, Park Street, W.1. E6259 a 


APPLICATIONS INVITED FOR 


(a) DESIGNER AND DETAIL 
DRAUGHTSMEN, for general mech- 
anical engineering, pipework, platework, 
Pressure vessels, heat exchangers, &c. 

(b) ELECTRICAL ENGINEERING 
DRAUGHTSMEN, for complete elec- 
trical installation and design work, includ- 
ing motor application, control scheme 
st 

(c) REINFORCED CONCRETE DE- 
SIGNER, experienced in the design of 
foundations and structures for heavy 
industrial plants. 

(d) INSTRUMENT DRAUGHTSMEN, for 
design, selection, installati ission 
ing of modern plants for a rapidly expand- 
ing instrument department of Chemical 
Plant Division. 

High salaries, pension scheme. Grant towards 
removal expenses and living allowance until 
removal is effected.—Apply, The Power-Gas 
Corporation, Lid., Stockton-on-Tees. E6147 a 





APPLICATIONS ARE INVITED from suitably 
qualified persons with previous experience as CHIEF 
PLANNING ENGINEER. This post exists in a 
medium-sized engineering works, situated in the 
Tyneside area, engaged in the manufacture of special- 
purpose plant and machinery covering, in the main, 
sheet metal work and fabrication of a wide variety of 
products and machining fitting and assembiy. The 
company enjoys a world-wide reputation as good 
employers, having been established over a hundred 
years. Pension and profit-sharing schemes in opera- 
tion. Salary commensurate with qualifications and 
experience. Excellent prospects for man with drive 
and initiative—BOX No. E1637, “* The Engineer.” a 
ASSISTANT TO ENGINEERING DIRECTOR 
required for Chemical Manufacturing firm in North 
London ;. H.N.C. or A.M.1.Mech.E.; duties 
include design work on new projects, installation of 
chemical] plant, operation of factory services ; 
previous experience of chemical industry an advant- 


age. Age 25-35 years. Applications, giving full 
particulars of experience, to Engineering Director.— 
BOX No. E1671, “ The Engineer.” A 
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ASSISTANT WORKS ENGINEER 
THE DISTILLERS COMPANY LIMITED 


The company hasa vacancy at its Biochemicals 
factory at Speke Liverpool, for an Assi tant 
Works Engineer. Candidates should be aged 
between 30 and 45 and should preferably hoid a 
University Degree and A.M.1.Mech.E. or 
A.M.1.Chem.E. They should have considerable 
chemical plant experience, especially on the 
installation of new plant and the modification 
of existing plant. Ability to supervise skilled 
craftsmen is also necessary. 


Duties will include taking charge of the 
installation of new plant and responsibility to 
the Works Engineer for the maintenance of 
existing plant. Salary according to qualifications 
a experience. Non-<ontributory pension 
und. 


Write : 
STAFF MANAGER. 
THE DISTILLERS COMPANY LIMITED, 
21, ST. JAMES’S SQUARE, 
LONDON, S.W.1. 


Quote Ref. 16/58. E6205 a 





W. S. ATKINS AND PARTNERS 
ANNOUNCE 


that they have a vacancy for a PROGRESS/ 
INSPECTION ENGINEER. Duties will be con- 
cerned with a wide variety of equipment as used 
in the iron and steel and process industries. 
Applicants should be experienced and able to act 
on own initiative. Although based in London 
appreciable travelling is invol ed.—Applicants 
should state age, practical experience, technical 
qualifications and salary required, to Personnel 
Manager, 158, Victoria Street, London, ps 
E6 8 


ASSISTANT WORKS MANAGER required by 
well-established Paper Converting Company in 
North West London area. Candidates should be 
between the ages of 30 and 40 and have a sound 
mechanical engineering background with at least 
some knowledge of electricity. They should have 
also initiative and good administrative ability. The 
initial salary is up to £1500 per annum, according to 
qualifications and the prospects are excellent. Apply 
at first in writing, giving details of previous experience. 
—BOX No. E10, * The Engineer.” A 
BAKER PERKINS, LIMITED, Peterborough, seek 
a PROJECT ENGINEER for development work in 
their Chemical Machinery Department, which pro- 
duces batch and continuous Process Machinery for 
the Chemical, Plastics, Rubber, Foundry and many 
other industries. Applicants should preferably be 
Mechanical or Chemical Engineers, aged 23 to 28, 
holding Graduate Membership of an appropriate 
Institution or H.N.C. Preference will be given to 
those with laboratory or production experience in 
plastics, There are first-class conditions of employ- 
ment and the company operates pension, life assur- 
ance and profit sharing schemes.— Write in confidence 
with full details of age, experience, qualifications and 
present salary, to the Personnel Manager, Baker 
Perkins Limited, Westwood Works, eee 
Northants. E6324 A 








BRITISH NYLON SPINNERS, LIMITED 
require 


DESIGN DRAUGHTSMEN 


Applications are invited from men who have 
completed a recognised apprenticeship, have 
some years of practical experience and, for 
preference, possess their H.N.C. (CH.LN, 
DIPLOMA for Civil Engineering Draughtsmen.) 
Due to expansion, we are now seeking experi- 
enced Civil, Architectural, Mechanical and 
Services Design Draughtsmen. 


These vacancies offer interesting progression, 
pensionable careers to the right applicants. 
Excellent working conditions in beautiful sur- 
roundings. HOUSES AVAILABLE TO RENT 
IN THE AREA, AND GENEROUS FINAN- 
CIAL ASSISTANCE IS GIVEN TO OFFSET 
THE COST OF THE MOVE. 

Apply in writing, giving full details, to the 
Personnel Manager, Pontypool, Mon. E6327 a 





BRUSH ELECTRICAL ENGINEERING 
co. LTD. 

invites applications for the position of a 

SENIOR RESEARCH & DEVELOPMENT 
ENGINEER 

in their expanding Switchgear Division. 

The duties include the development of all 
new Switchgear with associated investigations 
and also general research affecting Switchgear 
and its applications. 

_ Applicants should have had a good ineer- 
ing education, preferably with a $ nce Dane 
and with practical experience in industry. 

A good salary will be paid commensurate 
with this appointment. 

en —. 7h a me aay of past 
experience a ions, should 
addressed to the be - 

Manager, Switchgear Division, 

Engineering 


Brush Electrical Company 
Limited, 
Loughborough, 
Leics. E6268 a 
CIVIL ENGINEERS AND DESIGN 


DRAUGHTSMEN with experience of reinforced 
concrete design, required in the Bristol and other 
offices of a National Established Engineering Con- 
sultancy. These are permanent, pensionable appoint- 
ments, Carrying attractive salaries and, in 

cases, accommodation allowance. Reply with full 
details. —BOX No, E6192, “ The Engineer.” Aa 


Classified Advts. continued on page 124 
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CAMEROONS DEVELOPMENT CORPORA- 
TION require, for service in British West Africa, an 
ASSISTANT CIVIL ENGINEER. Preference will 
be given to candidates holding Parts I and IJ of the 
examination of the Institution of Civil Engineers, or 
the Testamur examination of the Institution of 
Municipal Engineers. The candidate appointed will 
bave considerable op unities of widening his expe- 
rience in a variety of branches of civil engineering and 
building works. Candidates who have only recently 
completed their theoretical training will 
sidered i he 





of free lighting and fuel is also provided, and neces- 
sary transport. An outfit allowance of £80 is payable 
on first appointment, children’s allowances are pay- 
able up to a maximum of two at the rate of £75 each 
per annum. are required to contribute 10 
per cent of the salary to a provident fund, the Cor- 
poration contributing 15 per cent. Tours of about 
18 months, with one week's leave on full pay for each 
comp'eted month of service before returning to the 
Cameroons.-—Applications, giving full particulars, in 
writing, to Rubber and Mining Agencies, Ltd., 52 
Leadenhall Street, London, E.C.3. Acknowledgment 
will only be made to applications selected for further 
consideration. 

CIVIL ENGIN ™ER 
Coal Board, for general 


uired by the National 
civil aa ayy | work in 
their East Ayr area, with uarters in Cumnock 
Salary within the range £10 £1600 per annum, 
according to qualifications and experience. 
fications required, A.M.LC.E. or equivalent, 
extensive experience in constructional work.- 

Applications, stating age, education, qualifications, 
experience, present post and salary, to the Area 
Staff Manager, National Coal Board, Lugar on 
A 


Cumnock, Ayrshire. £6. 

COMMISSIONING ENGINEER for Water 
Tube Boilers required. Candidates must have 
technical qualifications of H.N.C. or equivalent and 
have had experience in the commissioning and 
operation of power station boilers using P.F. and 
oil. The successful applicant will be required to 
take charge of individual sites. The position demands 
considerable travelling and the applicant will nor- 
mally be resident on site with visits to Head Office, 
&c. Please give full details of past experience and 
qualifications. Al! replies will be treated in strict 
confidence. —BOX No. £6323, “ The Engineer.” a 
DESIGN DRAUGHTSMAN required for develop- 
ment work on Marine Controllable Pitch Propeller 
Installations and Associated Control Systems. 
This is a permanent and progressive position with an 
old-establiched Engineering Company in South East 
London. Candidates, aged preferably between 25 
and 35 years, should have sound practical ws 
training and H.N.C. or equivalent.—Apply with ful 
particulars to BOX No. 3HM.5966, A.K. Advg., 
212a, Shaftesbury Avenue, London, W.C.2. E6326 a 


DESIGN DRAUGHTSMEN required for mechan)- 
cal design of nucleonic instruments. Pleasant 
working conditions. A.E.S.D. rates or more, 
according to experience, ability or qualifications. — 
Aoply, Chief Draughtsman, Isotope Developments, 
Ltd., Beecham Grange, Aldermaston, Berks. (Tel.: 
Woolhampton 451). E6295 a 
DESIGN ENGINEER required, to understudy 
Chief Designer. Candidates must have H.N.C. in 
Mechanical Engineering, considerable design experi- 
ence on lift or special-purpose equipment, practical 
machine shop and, preferably in addition, fabrication 
and light structure experience. The position offers 
excellent prospects of advancement. A good salary 
is envisaged for suitabie applicant. Bonus and pen- 
sion scheme in operation ; 5-day week.—Applica- 
tions, stating age, qualifications, experience, present 
position and salary, should be forwarded to Marryat 
and Scott, Wellington Works, Hounslow. El A 
DESIGNER-DRAUGHTSMAN required for a 
small firm on South Coast. Required for work on 
small machine tools and speaial-purpose machines. 
An A.M.LE.E., A.M.I.Mech.E., or similar qualifica- 
tion would be an asset. Give details of experience 
and salary expected.—Apply, BOX No. E1635, “ The 
Engineer.” A 





DEVELOPMENT ENGINEERS.—~There are 
opportunities for men between 25-35 years of age 
with limited experience in electronics, and a 
knowledge of inspection procedures. Applicants 
must be prepared to travel and spend periods 
away from base. : } 

Knowledge of aircraft is desirable, as duties 
will include installation of airborne equipment, 

A further DEVELOPMENT ENGINEER is 
required with an Electronics Degree for work in 
our Vibration Test Section, designing vibration 
recording equipment. 

There will be opportunities for travel and the 
successful applicant should be fit for flying duties. 

Applicants should write, giving full details, to 
the Personnel Manager (ref. 42), de Havilland 
Propeliers, Limited, Manor Road, Hatfield, 
Herts. E6289 a 


DRAUGHTSMAN ‘required for Development 
Work on special purpose machinery. Wide know- 
ledge of mechanisms essential. Applicant should be 

23/25 years and have O.N.C. 5-day week. 
Sick and pension fund.—Apply in writing to Per- 


sonnel Officer, Osram Glass Works, East Lane, 
Nth. Wembley. E6269 a 
DRAUGHTSMAN (MECHANICAL) _Inter- 


mediate. —Wanted for design and planning section 
of progressive organisation. Excellent prospects. 
Pension scheme.—Write, Chief re esr 
Matisa Equipment, Ltd., Hanworth Lane, 


E1642 A 


DRAUGHTSMEN CHECKERS required, good 
mechanical engineering experience essential.—Apply, 
Personnel Manager, Blaw Knox, Ltd., 
Rochester, Kent. 
ENGINEER BUYERS AND REPRESENTA- 
TIVES’ ASSOCIATION (Limited by Guarantee) 
The Council of this 4 t prof organisa- 
tion can fill vacancies . Engineer dll 
Engineer-Representatives (no fees—emp! 

— = a to consider application for member- 
ship from qualified Buyers and Representatives 
associated with the Engineering and Allied Trades.— 
Write E.B.R.A., 47, Victoria Street, London, S.W.1. 
Tel.: ABB 3583 (Employment Licence No. 6063). 
Licensed annually by the L.C.C. E627 a 





£6281 a~ 


E1634 A . 


THE ENGINEER 


SITUATIONS VACANT 


ELECTRICAL DESIGN ENGINEER required 
Experience in heavy industrial motors and switchgear 
essential. Must be able to initiate and develop full 
electrical control schemes allied to chemical plant. 
A knowledge of instrument electrical control systems 
an advantage.—Air Products (Great Britain), Ltd., 9, 
Upper Belgrave Street, London, $.W.1. E1652 a 
ELECTRICAL ENGINEER required, for group 
engineering staff of expanding rubber company. 
Must possess minimum of five years’ electrical design 
and maintenance experience. Knowledge of elec- 
tronics desirable.—Write, giving brief details of expe- 





rience sal. requirement, to Chief Engineer, 
The Avon India Rubber Co., Ltd., Melksham, Wilts. 
E6182 a 
ENGINEER 
required in 


DEVELOPMENT LABORATORIES 
for stress analysis and vibration 
problems. 

Applicants should have a good 
Degree in Mechanica! Engineering, 
together with ability to make a 
mathematical approach to problems 
Some experience in industry and in 
the use of electronic equipment is 
desirable. 


The position carries an attractive 
starting salary and provides excellent 
opportunities for further advance- 
ment. Staff pension fund. 


Apply in writing,stating age, quali- 
fications and experience, to the Per- 
sonnel Manager, JOSEPH LUCAS 
(ELECTRICAL), LIMITED, Great 
King Street, Birmingham, 19, quot- 
ing reference PM/D/192. 

A 


ENGINEER.—A vacancy exists in the Atomic 
Energy Division of the G.E.C. for a MECHANICAL 
or RUCTURAL ENGINEER interested in 
theoretical, structural and stress analysis, and struc- 
tural design. Candidates need not necessarily have 
experience in this type of work, but a University 
Degree or its equivalent is essential. This post is 
ideal for an imaginative young man interested in 


entering a new and rapidly expanding industry. 
Apply, Personnel Manager (D.B.), General 
Electric Company Limited, Erith, Kent. E6299 a 


ENGINEER REQUIRED for WEST AFRICA, 
for Operation and Maintenance of Vegetable Oil 
Producing Factory. Candidates, aged 26-33, must 
be of good education, at least qualified by ¢ 
tion for A.M.L.Mech.E. or equivalent, with good 
ractical operating experience in charge of steam 
ilers and engines ; also diesel engines and plant 
maintenance, including small electrical installations. 
Post is one of responsibility for efficient processing, 
control of staff, training of Africans and includes 
upkeep of transport vehicles. Commencing salary 
would depend on qualifications and ex ce. In 
addition there are family allowances ; free furnished 
accommodation ; membership of pension fund ; 
free first-class passages to and from Africa and free 
medical attention in Africa. Tours of about 21 
months are each followed by substantial leave on 
full pay. Please apply, giving all details of qualifica- 
tions and experience.—BOX No. E6187, “ The 
Engineer.” A 
ENGINEER SURVEYOR, not over 38 years of 
age, must hold First Class M.O.T. Certificate (Steam) 
or equivalent for Inspection Boiler and Pressure 
Plant. Salary £735 to £1060 (E.S.A. Scale). Non- 
contributory pension and other benefits. Areas N.W. 
London, S.W. England, S. Wales.—General Accident 
Fire Life Assurance Corporation, Ltd., General 
Buildings, 99, Aldwych, W.C.2. E6325 a 
ENGINEERS WITH IDEAS are wanted by 
Ardente Acoustic Laboratories, Ltd. is an 
interesting job for a qualified Graduate Electronic 
i , to work on the development of miniature 
transistor amplifiers and miniature electronic com- 
ponents. Our Engineers have a great deal of freedom 
in the design of these products and are able to carry 
their ideas through to the production stage. This 
post carries an attractive salary.—Write, BOX E 791, 
L.P.E., Romano House, 399/401, Strand, London, 
W.C.2. E6240 a 





ESTIMATING AND PROPOSAL 
ENGINEER 


required 

for large, progressive Heavy Engineering Com- 
pany in North East England. Applicants should 
be suitably qualified and preferably have had 
experience in connection with turbo-generating 
and associated plant. The post offers good 
salary and prospects. 

Applications are invited—BOX No. E6306, 
“ The Engineer.” A 





FABRICATION DESIGN ENGINEER 

Davy and United Engineering Company 
Limited, engaged in the manufacture of heavy 
capital equipment for the Steel Industry, 
invites applications for the position of Fabrica- 
tion Design Engineer. Applicants should have 
the Higher National Certificate in Mechanical 
Engineering, experience of the design of heavy 
engineering weldments with plate up to 4in. 
thick, a wide experience of fabricating shop 
practice and the development of economic 
welding design. 

Good conditions, contributory superannua- 
tion scheme, canteen facilities. : 

Apply, with details of age, experience, 
qualifications, &c., mentioning this newspaper, 
to: Personnel Department, Davy and United 
Engineering Company Limited, Prince of Wales 
Road, Sheffield, 9. Wia 


ESTIMATING ENGINEER required for Oil 
Refinery Chemical Plant Contractors. Appli- 
cants must have drawing-office experience and wide 
knowledge of refinery layout, also must be capable of 
working to preliminary plot plans and flow sheets. 


Minimum standard of education: H.N.C. or equi- 
valent.—Write fully, stating age and experience, 
Staff Manager (EE.2.), Foster ler Limited, 3, 
Ixworth Place, London, S.W.3. E6231 A 


SITUATIONS VACANT 


ESTIMATOR for pro ive position with pro- 
minent London firm of land and marine boiler 
engineers. Drawing-office experience essential ; 
workshop experience an advantage. Attractive salary 
commensurate with experience and qualifications.— 
Write fully, stating age, &c., BOX No. 1525/SE2, c/o 
Charles ker and Sons, Ltd., Gateway House, 
London, E.C.4 E6232 a 





FOSTER WHEELER, LIMITED, 
Marine Boiler Department 
ENGINEERS required for design work on new 
projects and developments. Qualifications 
should include B.Sc., H.N.C. or A.M.L.Mech. 
or Mar.E. Previous experience of heat transfer 
or pressure vessel work desirable, but not essen- 
tial. Age range, 25-35 years. Salary according 
to qualifications, and ee prospects. Pension 
fund.—Write fully, Staff Manager (MB.3), 
Foster Wheeler, Limited, 3, 

London, S.W.3. 


Ixworth Place, 
E6186 A 





INSTRUMENTATION ENGINEER, experi- 
enced in the design and supervision of major electro- 
Pneumaitc installations in connection with the 
chemical and oil refining industry. This position 
carries long-term prospects. Commencing salary up 
to £1500 p.a.—Please reply, giving full details of expe- 
rience and qualifications, to BOX No. E6317, “ The 
Engineer.” a 





JOSEPH LUCAS (ELECTRICAL), 
LIMITED, 
have vacancies for 
ASSISTANT 

DEVELOPMENT ENGINEERS 
to work on the design and develop- 
ment of automobile generators, 
alternators and starting motors and 
also of motor-cycle electrical equip- 
ment, including equipment to 
used for racing purposes. Applicants 
should be of Higher National 
standard and should have had pre- 
vious experience in electrical design. 
Five-day week, staff pension fund. 


Apply in writing, stating age, 
qualifications and experience, to 
the PERSONNEL MANAGER, 
JOSEPH LUCAS (ELECTRICAL), 
LIMITED, Great King Street, 
Birmingham, 19, quoting reference 
PM/D/176. E995 a 





JOSEPH LUCAS LIMITED have a vacancy for a 
CHARTERED CIVIL ENGINEER between the 
ages of 30 and 40. He will be responsible for the 
company’s building projects in various parts of 
Great Britain. The buildings in question may be 
factories, administration blocks, laboratories or 
engineering schools ; there will also be alterations 
and extensions to existing buildings. He will act as 
the company’s representative in negotiations with 
architects and building contractors and will be 
responsible to the company for progress of contracts 
and interim and final payments to contractors. A 
number of years of experience with a large firm of 
building contractors is essential and some additional 
mechanical and electrical engineering knowledge is 
an advantage. A high salary and attractive pension 
arrangement is available for a first-class man who is 
capable of doing this job.—Applications should be 
made in writing to the Personnel Manager, Joseph 
Lucas (Electrical) Limited, Great King Street, 
Hockley, Birmingham, 19. E6275 a 





MECHANICAL DESIGNER sought by estab- 
lished manufacturer, in London, with world 
market for special-purpose precision machinery. 
Exceptional prospects for Qualified Mechanical 
Engineer having practical experience, aged 
who is possessed of the “ creative spark.”” Only 
applicant fertile in ideas, with original and 
inventive mind and receiving recognition in his 
present post on this account, need apply.— Write, 
in confidence, Personnel Manager, Molins 
Machine Co., Ltd., Evelyn Street, London, S.E.8. 

E6188 a 





MECHANICAL ENGINEERS. Vacancies 
exist within the following categories, determined 
by qualifications : 


1. Extra first-class M.O.T. Certificate, or 
University Degree, with experience of 
boilers and engines—upper age limit 35. 


2. University Degree with interest in design 
and construction of pressure plant, includ- 
ing that for nuclear and other power 
stations—age range 26-32. 


Progressive salary with non-contributory pen- 
sion.—Apply in own handwriting to British 
Engine Boiler & Electrical Insurance Co. Ltd., 
24, Fennel Street, Manchester, 4. E6276 a 


MUNICIPAL MUTUAL INSURANCE 
LIMITED has vacancies for ENGINEER SUR- 
VEYORS in London, Birmingham, Bradford and 
Manchester. Posts are pensionable and permanent 
to satisfactory candidates, who should have served 
an apprenticeship and have sound practical and 
theoretical knowledge. Technical qualifications : 
First Class Ministry of Transport Certificate. Salary 
£735-£1060 per annum.—Apply in own handwriting, 
marking the envelope “Application Engineer 
Surveyor” and “* Private and Confidential,”’ to the 
Chief Engineer, 22, Old Queen Street, Westminster, 
B.we. E6310 a 
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SITUATIONS VACANT 


MECHANICAL DRAUGHTSMAN. — Large 
commercial and industrial organisation has vacancy 
in London head office for a Senior Mechanical 
Draughtsman. Applicants must have had extensive 
experience in layout of machinery and boilers, and 
possess a good all-round knowledge of general engi- 
neering. Some building experience would be an 
advantage. For the right man the prospects are 
excellent and there is a non-contributory pension 
scheme.—Write, giving age and details of experience, 
to BOX No. E6321, “‘ The Engineer.” A 
MECHANICAL ENGINEERS required, for 
group engineering staff of expanding rubber company. 
Only those applicants with a minimum of five years’ 
experience in a responsible position will be con- 
sidered. Responsibilities include layout, design, esti- 
mating and installation supervision.—Write, giving 
brief details of experience and salary requirement, to 
Chief Engineer, The Avon India Rubber Co., Ltd., 
Melksham, Wilts. E6181 A 


NORRIS INDUSTRIAL 
CONSULTANTS, LIMITED, 
require, for their Bristol Head Office 


experienced 

1. (a) STRUCTURAL ENGINEERS, Rein- 
forced Concrete or Structural Steelwork. 

(b) MECHANICAL HANDLING ENGI- 
NEER. Initial salaries within range £900 
£1100 p.a. 

. (a) REINFORCED CONCRETE DESIGN- 
ER DRAUGHTSMEN AND DETAILERS. 
(b) STRUCTURAL STEELWORK  DE- 
SIGNER-DRAUGHTSMEN AND DE- 
TAILERS. Initial salaries up to £875 p.a. 
Permanent positions, pension and insurance 
schemes.——-Write : 

Personnel Manager, 
Beacon House, Queens Road, 
Clifton, BRISTOL, 8. 


Nw 


E6315 a 


OLD-ESTABLISHED PROGRESSIVE WEST 
OF ENGLAND FIRM requires ASSISTANT 
WORKS MANAGER. Good general engineering 
training and knowledge modern structural methods 
essential.—BOX No. E6287, “ The Engineer.” A 


PRODUCTION ENGINEER. The United 
Glass Bottle Manufacturers, Limited, Charlton 
Works, London, S.E.7. Our Charlton works, one 
of the largest in the company, and employing over 
2000 people, requires a Production Engineer, age 
30-40, to assist the superintendent of a shop engaged 
in the manufacture of high-precision mould equip- 
ment for the production of glass bottles in their 
factory, and others within this nation-wide group. 
The minimum qualification is H.N.C., preferably 
A.M.LProd.E. or A.M.I.Mech.E., and applicants 
should have a comprehensive knowledge of modern 
machine shop production techniques with at least 
five years’ experience in a responsible supervisory 
role. The post is pensionable, offers excellent scope 
for drive and initiative. carries good prospects for 
future advancement and an attractive Starting salary 
commensurate with th responsibilities involved.— 
Please write, giving full details of age, qualifications, 
experience and salary envisaged, to The Personnel 
Officer, The Unit Glass Bottle Manufacturers, 
Limited, Anchor and Hope Lane, Chariton, London, 
S.E.7. E1670 A 
PRODUCTION ENGINEER and Assistant to 
the Managing Director required by small progressive 
engineering firm. Excellent opportunity for young 
engineer with initiative, and willing to accept 
responsibility —-BOX No. E6084, ‘* The Engineer.” a 


PUBLICITY DEPARTMENT 

A competent man is to be appointed by an 
important firm in the field of building and 
engineering materials in the Manchester area. 
He should have experience of technical advertis- 
ing and publicity in an industrial concern and 
be conversant with the preparation and super- 
vision of printed matter, exhibitions, editorials, 
&c. Initial salary dependent upon age and 
capabilities but not less than £800 p.a., with 
every prospect of progressive advancement.— 
BOX No. E6297, “‘ The Engineer.” A 


REQUIRED, DRAUGHTSMAN, with experi- 


ence in industrial diesel locomotive design. Must 
hold H.N.C. or similar. Vacancy is in London area. 
—BOX No. E6288, “‘ The Engineer.” A 


RESIDENT ENGINEER REQUIRED for mech- 
anica! and plant erection work on new oil refinery 
and chemical plant construction. Should be experi- 
enced in use of heavy lifting equipment, pipelines, 
&c., and contro! of labour. Commencing salary up 
to £2000 p.a., according to experience and qualifica- 
tions. Please write in confidence, giving full details 
of past employers and contracts carried out.—BOX 
No. E6320, “‘ The Engineer.” A 


RICHARDSONS WESTGARTH 
(HARTLEPOOL) LIMITED 
require 
DRAUGHTSMEN 
_ There are vacancies on the permanent staff 
in the Hartlepool and London Offices for 
Draughtsmen with mechanical or electrical 
engineering experience in connection with 
either general arrangement or detail drawings. 
Special consideration will be given to appli- 
cants with experience of turbo-generating and 
associated plant, but there are also openings for 
suitable men with a background of heavy 

mechanical or electrical engineering. 

These vacancies, in an expanding company, 
offer first-class opportunities, good salaries and 
conditions. 

Write, in strict confidence, quoting reference 
H.-2, to the Group Personnel Officer, 
Richardsons Westgarth and Co., Ltd., G.P.O. 
Box 2, Wallsend on Tyne. F6308 A 


SENIOR DESIGN ENGINEERS AND DE- 
SIGN DRAUGHTSMEN, experienced in indus- 
trial electronics or light precision mechanisms, re- 
quired for permanent appointments in London, 
Bristol = the — ee Salary and allow- 
ance in the range £900-£1200 per annum. Pension 
scheme.—BOX No. E6316, “ The Engineer.” A 
STRUCTURAL DRAUGHTSMEN AND 
CHECKERS required in South West England. 
Good conditions. Pension scheme. Apply.—BOX 
No. E6234, “‘ The Engineer.” A 
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Exploit ELECTRICAL PROGRESS! 





ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers, 


Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 


If you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 


GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 

MAGNETIC AMPLIFIERS, 
RELAYS. 


ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 


ELECTRICAL ENERGY 


28 ESSEX STREET, STRAND, LONDON, W.C.2. 

















“A complete library 
in two volumes...” 


KEMPE’S 


Engineers Year Book 


Edited under the direction of the Editor of “The 


1958 (63rd Edition) 
82/6 (ous postase 2/64.) 
JUST PUBLISHED 


y¥ 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a con- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 


Engineer”’ 
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SITUATIONS VACANT 


SALES ENGINEER.—A well-known company 
manufacturing a specialised engineering component, 
has a vacancy for a REPRESENTATIVE. The 
person appointed will be in or near Man- 
chester and expected to take full Sales responsibility 
in a designated area in the N.W. of England. He 
must initiate, foster and develop such relations with 
customer firms in his area as will maintain and 
increase Turnover with them, and feed back to 
headquarters information on which general sales 
policy can be based. Some knowledge of engineering 
is needed and experience of the engineering industry 
would be useful. Stress is laid on general maturity 
of outlook and behaviour and while previous sales 
experience is useful, the post might appeal, among 
others, to Officers of Field Rank leaving the Armed 
Forces to seek a career in industry. Preferred age 
range 28-35, though exceptional candidates outside 
this range considered. A starting salary of up to 
£1300 per annum will be paid and the job itself 
provides opportunities to earn up to £1500. A car 
and expenses will be provided. Besides providing 
satisfying and remunerative responsibilities in itself, 
this post also offers a good route to higher level! 
appointments.—Applications, which will treated 
in strict confidence, should be sent to BOX N M7512 
A.K. Advg., 212a, Shaftesbury Avenue, London, 
W.C2. F6294 a 





SECTION LEADER, 
ELECTRICAL DRAWING-OFFICE 
required by The Steel Company of Wales, Ltd 

(Steel Division), Port Talbot. 

The successful candidate will be expected to 
take charge and supervise an office of fifteen 
electrical draughtsmen. He should have expe- 
rience in heavy industry and be capable of 
preparing drawings for electrical installations, 
including the layout of sub-stations and con- 
tactor rooms. A knowledge of lighting and 
communications would be an advantage. 

Higher National Certificate or equivalent 
desirable. 

Those wishing to apply should write, giving 
full details of age, experience, qualifications and 
present salary, to : 

Superintendent, Personnel Services, 
THE STEEL COMPANY OF WALES, LTD. 
(Steel Division), 
Abbey Works, 
PORT TALBOT, Glam. 
E6313 A 


SENIOR MECHANICAL/ELECTRICAL EN- 
GINEER required by Westminster consulting engi- 
neers specialising in main drainage and water supply 
Experience of pumping plant, electric motors, switch- 
gear, large diesel and dual-fuel engines essential. 
Five-day week, pensions scheme.—Apply in writing 
to J. D. and D. M. Watson, MM.I.C.E., 18, Queen 
Anne’s Gate, S.W.1. E6256 a 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMAN required, for equipment design 
and layout in drawing-office of expanding rubber 
company. General engineering experience and know- 
ledge of special-purpose machinery design desirable. 
Education, H.N.C. preferred, O.N.C. acceptable.— 
Write, giving details of experience, age and salary 
required, to Chief Engineer, The Avon India Rubber 
Co., Ltd., Melksham, Wilts. E6180 a 


TECHNICAL ENGINEERS 

Applications are invited from Engineers, 
with Degree or equivalent qualifications, who 
are familiar with the design and construction of 
rotating machinery. 

The company, engaged in Heavy Engineering, 
operates in North East England, and its most 
progressive outlook offers first-class posts and 
encouraging prospects to the right man. 

Applicants should send details of qualifications 
and experience.—-BOX No. E6307, “ The 
Engineer.” A 


TECHNICAL REPRESENTATIVES required for 
Portable Tools, all areas. Sound engineering 
background.—Apply, giving particulars, to Sales 
Manager, Armstrong Whitworth Co. (P.T.), Ltd., 
40, Broadway, Westminster, S.W.1. E6300 a 


THE G.K.N. GROUP RESEARCH LABORA- 
TORY requires a PHYSICIST or METAL- 
LURGIST, preferably with electrical experience, to 
control projects in the welding field. The post re- 
quires a capacity for original work and the exercise 
of initiative. The laboratory serves all the companies 
of a large group, and is well equipped for fundamental 
research and development. Ample opportunity exisis 
for contact with Group companies, and research 
activiites are extending. Applicants, who should be 
of Degree standard, are assured of good working 
conditions. Salary scales are attractive.—Please write 
to the Director of Research, G.K.N. Group Research 
Laboratory, Birmingham New Road, Lanesfield, 
Wolverhampton, and quoting reference aoe 

A 
WANTED, ENGINEER/SUB-AGENT, to 
understudy and shortly take over post as Excavation 
Manager. Must have good experience latest methods 
and modern equipment and interest in maintenance. 
Interesting and varied work covering all aspects of 
contracted earth-moving and ancillary work. Com- 
mence approximately £900, according to experience, 
with good prospects of early advancement. Super- 
annuation scheme, &c.—BOX No. E6251, “The 
Engineer.” A 


WANTED, WORKING’ ENGINEER with 
experience in the maintenance of all engineering 
services, including steam and low-pressure hot 
water, oil firing and laundry machinery. House 
available.—Apply to the Bursar, Haileybury and 
Imperial Service College, Hertford, with references. 
E6284 A 
WORKS MANAGER.— First-class Precision Engi- 
neer, with proven managerial experience, required by 
old-established public company in light precision 
work and optical instruments, binoculars, &c., at 
their S.W. London factory. Excellent living accom- 
modation available if required. Applicant must have 
extensive experience of planning, production, esti- 
mating and factory costing, and be able to take overall 
control of approximately 450 employees and all 
works activity. Substantial surplus capacity is avail- 
able in machine shops, tool room, metal finishing and 
assembly shops. Unique opportunity for fully expe- 
rienced man with ideas and initiative. Starting salary 
envisaged not less than £1500 p.a., with excellent 
prospects.—Reply, in confidence, stating age, expe- 
rience, references and = salary, to Managing 
Director, Ross, Ltd., Clapham Common, London, 
S.W.4. E1672 a 
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WORKS DIRECTOR REQUIRED by weoll-estab- 
lished, progressive company specialising in mech- 
anical handling equipment for mines and quarries. 
Applicants must be experienced engineers and trained 
in modern methods of production and administration. 
Excellent prospects for keen man. Age preferably 
35/40, although consideration would be given to older 
applicants with exceptional ability, London area. 
Reply, ee experi , cOMMeENciNg 
salary required and age.—BOX No. E1668, “ The 
Engineer.” A 


WORK STUDY ENGINEERS 


Ashmore, Benson, Pease and Company require 
Work Study Engineers for standards development 
in the machine shops (floor area about 150,000 
sq. ft.) which form part of new workshop extensions, 








The staff appointed will form part of a team of 
engineers working on the planning, progress and 
shop loading system who, on completion of the 
development work, will transfer to the production 
engineering staff. 


Applicants should have a thorough training in 
work study techniques and experience of applying 
them to general engineering work in heavy and 
medium machine shops. 


Engineers interested in joining the team on this 
project should write stating qualifications and 
salary required, to: Staff Personnel Manager, 
Ashmore, Benson, Pease and Company, Stockton- 
on-Tees. E6238 a 





have been retained 
to advise on the 
appointment of a 


MS 


CONTRACTS AND 
MAINTENANCE ENGINEER 


for one of the largest manufacturers of 
footwear in the country with 6,000 
employees. The factories are situated in 
delightful non-industrial countryside in the 
South West. 


The Contracts and Maintenance Engineer 
will be responsible for all maintenance of 
buildings, plant and machinery at the 
company’s main factory, and will undertake 
contracts for alterations and extensions to 
the company’s subsidiary factories. He will 
control about 180 staff, technicians and 
tradesmen. There are excellent prospects of 
promotion within five years. 


Candidates should have a good honours 
degree in engineering, followed by graduate 
training in industry and preferably some 
experience of managing a maintenance 
department in a process industry. Age 28 
to 34. 


Remuneration not less than £2,000 per 
annum. 


No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details in 
confidence, quoting reference G.664, to 
G. K. Dickinson. 


MANAGEMENT SELECTION LIMITED 
17, Stratton Street, London, W.1. 


E6245 a 








DESIGN ENGINEERS 
required 
for Development Section of Draw- 
ing Office engaged on forward 
projects for Mining, Crushing and 
Earth-moving Machinery. Experi- 
ence in any of these branches would 
be an advantage but is not essential. 
e are Senior positions and 
applicants must have initiative and 
be capable of working with mini- 
mum supervision. Prospects are 
excellent, in a long-established and 
expanding rH + are 
should give full details of age, 
career, experience and technical 
qualifications, with salary required. 
Address applications to the Secre- 
tary, British Jeffrey-Diamond, Ltd., 
Stennard Works, Wakefield. 
E6282 a 
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SITUATIONS VACANT 
TECHNICAL MANAGER STRUCTURAL ENGINEERING ASSISTANTS COLGATE-PALMOLIVE 
FOR ASSISTANT are required by LIMITED 
TRAN SCOTT AND WILSON, KIRKPATRICK require 

wie a tea CIVIL ENGINEER PE Avenel A qualified Engineer to take charge 

a i pe a STRUCTURAL ENGINEERS, of design drawing office, handling 

SOUTH AFRICA Applications are invited for 47, Victoria Street. ci” tea” Gea guinea 
ee machine design, chemical plant. 


A Technical Manager is required by 
Johnson & Phillips, Ltd., for a 
small but expanding Transformer 
Factory in the Union of South 
Africa. Applicants ffor this 
important appointment should 
have a good technical background, 
preferably with both design and 
production experience and a sound 
understanding of the transformer 
industry. — Detailed applications, 
which will be treated in the strictest 
confidence, should be sent to the 


the position of an Assistant 
Civil Engineer, to be engaged 
in the construction of a large 
nuclear power station. Pre- 
ference will be given to 
applicants with experience in 
setting out. Please write, 
stating age, qualifications, 
experience and present posi- 


for the following appointments :— 

(1) STEELWORK DESIGNERS for 
London office. 

(2) REINFORCED CONCRETE DE- 
SIGNERS for London office. 

Candidates for these appointments should 
be preferably Corporate Members of the 
Institutions of Civil or Structural Engineers, 
and should have had at least three years’ 
practical experience in the design and detail- 
ing of steel or reinforced concrete structures. 

Starting salaries will be graded according 
to age and experience. Luncheon vouchers, 
pension scheme and five-day week pertain 
to the appointments, which carry good 


pressure vessels, mechanical hand- 
ling equipment, &c. Previous 
experience in the control of D.O. 
staff essential. Applicants must 
have served a recognised appren- 
ticeship and hold at least the 
H.N.C. in Mechanical Engineering. 
A good salary is offered and work- 
ing environment and amenities are 
excellent.—Write in confidence to 





General Manager, Overseas Depart- . prospects. 

a, oo a a Gon. — BOX No. E6255, Applicants are invited to write in confi- Factory Personnel Manager, 371, 
ict ay, arlton, London, a ee dence to the above address, stat 7 

=) 4 The Engineer ’ fersional qualifications and fall ‘details of Ordsall Lane, Salford, 5, with all 


E6257 t 
% experience. E6280 a relevant information. E1663 A 
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PIPING 
DESIGNER / DRAUGHTSMEN 


Kellogg's design capacity increased substantially in 1956 compared with 1955. In 
1957 it was more than double that of 1955. This indicates that we offer the oil and 
chemical industries something to account for these increases in the volume of our 
work and in the size of our staff to handle it. That “ something”’ is greater process 
know-how, more solid design experience, speed and efficiency, and a record of 
achievement in our business of which we are proud. If you are qualified, you can 
join our team. Our knowledge and our high standards of engineering work will 
then help in your own development ! 

Our Piping Designer/Draughtsmen are of a high standard and we therefore can 
consider only men of equal calibre. 

Our permanent Staff benefit from above average salaries, liberal personne! benefits, 


B.L.C.C. LTD, LEIGH, 


have the following vacancies :— 


MECHANICAL ENGINEERING AND PLANT LAYOUT DRAUGHTSMAN, 25/35 years 
of age, with good engineering background. Experience in general cable-making machinery 
detailing and/or cable factory plant and services layout, whilst not being essential, would be an 
advantage. Five-day week. Salary A.E.S.D. plus, according to qualifications and experience. 

DESIGNER-DRAUGHTSMAN IN THE PLANT DEVELOPMENT SECTION, RUBBER 
CABLES DIVISION, for work in prototype machines, &c. Appointment offers excellent pros- 
pects to a man with a flair for design work and capable of following the projects to a production 


good working conditions, excellent Sociai Club, etc. 4 : ne ; 
If you qualify and are interested you are invited to write to, or telephone, the stage with minimum supervision. Applicants, preferably between the ages of 30/40 years. Mech- 
Personne] Manager, anica! Engineering qualification to H.N.C. standard (or equivalent) would be an advantage. Five- 


day week. 
INTERNATIONAL 7-10 CHANDOS STREET, 


CORPORATION LONDON, W.1. 
Telephone : MUSeum 40/0. 


Written applications, stating salary required, age, experience and qualifications, should be 


addressed to the Personne! Officer, British Insulated Callender’s Cables, Ltd., Anchor Works, 
Leigh, Lancs. 


Cea 


quoting reference No. 123/G. 
E6160 a E6266 a 
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FIRST-CLASS OPPORTUNITIES FOR DESIGN ENGINEERS 


A limited number of vacancies will very shortly arise with B.I.C.C. Ltd., at their Prescot Works, for Engineers qualified to degree 
standard with a sound knowledge of Drawing Office and Workshop Practice, to undertake specific projects involving original work 
on the design of low and medium voltage switch and fusegear. Each engineer will operate with a team of competent draughtsmen 
in a position of seniority offering considerable scope for initiative and enterprise. 


The importance of the positions is reflected in the excellent salaries to be offered, which will be in the four-figure range. In 
addition, there are good prospects for advancement, and conditions of employment are excellent. 
Applications, quoting reference P/21, should be addressed to : 
The Works Personnel Officer, 
British Insulated Callender’s Cables, Ltd., 
PRESCOT, Lancashire. 
E6200 a 


Tel.: Prescot 6571. 














SITUATIONS WANTED 











SPECIAL ROCKET PROJECTS A.M.LC.E., M.I.MECH.E., aged 41. Keen, 
energetic, recently returned to U.K., where permanent 
progressive post now sought. Experience contrac- 
tors’ plant, pumping and electrical installations, 
works management, stores, Contract administration. 
—BOX No. E1656, * The Engineer.” B 
ENGINEER (29), H.N.C., G.I.Mech.E., 5 years’ 
contracts, estimating and liaison experience pump 
and metering installations, seeks Similar Post or 
Technical Representative, London or South. a 
No. E1664, ** The Engineer.” 


JOSEPH LUCAS LIMITED 


ENGINEERS OR 
METALLURGISTS 

FOR GROUP WELDING 
LABORATORY 


. required to assist in the development of advanced welding processes 
for application to the Group’s road transport, aircraft, and gas turbine 
products. 

Applicants should have engineering and metallurgical background with 
Higher National Certificate or equivalent. 

The commencing salary will be substantial, commensurate with experience 
and qualifications and there will be ample scope for advancement in an 
expanding department. 


BRITISH OXYGEN WIMPEY LIMITED 


who are engaged on interesting work of vital, 
national importance, invite applications 
from :— 


DESIGNERS 


AND 


DRAUGHTSMEN 


with experience in any of the following types 
of work :—Chemical! Plant, Pressure Vessels, 
Pipework, Instrument or Electrical Layout. 
These are well-paid, permanent and pro- 
gressive posts with a comprehensive pension 
scheme. Financial aid will be given to new 
staff wishing to move their homes to the 
London area. Interviews can be arranged 
after office hours, if necessary. - 
The positions are permanent and pensionable. Apply in writing, stating Apply, with details of age and qualifica- 
age, sealifications and experience to the Personne! Manager, Joseph tions, experience and present salary, to the 
Lucas (Electrical), Limited, Great King Street, Birmingham 19, quoting Office Manager. British Oxygen Wimpey, 
reference PM/D/177. Lid.. 17, Monck Street, London, $.W.1 (Tel. 





SENIOR EXECUTIVE 


Electrical Engineer (Member, A.I.E.E.), with 
extensive mechanical experience, with outstand- 
ing record of sales and organisation successes, 
speaks, writes fluently English, French, Spanish 
German, at present heading important North 
American manufacturing and sales enterprise in 
the electro-mechanical field, seeks new challeng- 
ing position abroad.—BOX No. E1660, “‘ The 
Engineer.”’ 4 





PRODUCTION ENGINEER (40), H.N.C., seeks 
progressive post. 74 years toolroom, 5 years Jig 
and Tool draughtsman, 3 years works foreman, 
— 5 years planning engineer, high precision instrument 
E6270 a work. Sussex area preferred— BOX No. E1667, 


E6144 a 
“The Engineer.” 5 
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BUSINESS OPPORTUNITIES 


CONSULTING ENGINEER in Victoria Street 
seeks Association with Independent Structural Engi- 
neer. Furnished office and secretarial facilities pro- 
vided.—BOX No. E1661, “‘ The Engineer.” ° 
HIGHLY REPUTABLE ENGINEERING FIRM, 
old established, and contractors to H.M. Govern- 
ment, have capacity available for, preferably, com- 
plete Manufacture of Additional Line, or, alterna- 
tively, Sub-Contract Work involving Grey Iron 
Castings up to | ton weight. Own pattern, foundry, 
machining and assembly shops. Manufacture under 
licence or royalty considered.—BOX No. E1591, 
* The Engineer.” °o 
VALVES.—Engineers with capital willing to Pur- 
chase Controlling Interest in Company manufacturing 
Valves. Replies will be treated in strictest confidence. 
—BOX No. E1666, “* The Engineer.” °o 
WANTED, New Products by a Canadian engineer- 
ing company for manufacture and/or distribution in 
Canada. Licensing arrangement considered. Prin- 
cipals only.—Metro Engineering Co., Ltd., 102, 
Eimslie Street, Montreal, 32, Quebec, da. 

E1631 o 





BUSINESSES and PREMISES | 








AUCTION SALE, 10TH MARCH, [958 
336/338, BRIXTON ROAD, LONDON 

Occupying a valuable main road position within 
two miles of Westminster Bridge. SINGLE-STOREY 
FACTORY and BUSINESS PREMISES, with 
extensive frontage and forecourt of 3000 square feet. 
Floor space 12,300 square feet. Entrances from road 
to rear. 

Auctioneers : D. R. Werner and Co., 10, Norfolk 
Street, London, W.C.2. TEMple Bar 5161. E1649 L 








AGENCIES 











AGENTS required by material handling and aircraft 
ground servicing equipment manufacturers, all parts. 
On commission basis.—BOX No. E1627, ‘‘ The 
Engineer.” D 
INTERNATIONAL CONCERN of the welding 
industry offers Sole Agency for Great Britain for the 
sale of special alloys and electrodes, well established 
on the Continent. Patented methods of application, 
technical training provided. Applicants to be firms 
only well introduced to the British industry. £5000 
for keeping regular stock required.—BOX No. E1665, 
“* The Engineer.” D 





SUB-CONTRACTING | 








CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (Phone. Byron 1178). E575 mw 





DRAWING-OFFICE CAPACITY AVAILABLE 
for the design and/or detailing of material handling 
and structural contracts. Enquiries welcomed and 
promptly dealt with, 
Cc. G. BARKER, LTD., 
60, Lowfield Street, 
Dartford, Kent. 


(Tel.: Dartford 2626). E1604 Mw 





E.M.C. ENGINEERING CO. 
(LONDON) LTD. 


SOUTHEY WORKS, SOUTHEY ROAD, 
TOTTENHAM, N.15. TEL. STA 2069. 


PRECISION MACHINING CAPACITY 

Centre Lathe, Capstan, Milling, Shaping, 

Drilling, Tapping, Assembling, Jigs, Fixtures and 
$s Tools. A.LD. and A.R.B. Approved. 

3 Mw 





KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
masters. Up to Sft. by 8f1. max. size. We are die 
copiers to the trade.—ARMYTAGE BROS. 
(KNOTTINGLEY), Ltd., The Foundry, Knotting- 
ley, Yorkshire (Tel.: Knottingley 2743/4). E948 mw 


PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts and equip- 
ments. Design and development undertaken. A.I.D. 
Approved.—Bowyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (’Phone, TER- 
minus 5113/4). E650 mw 


THE SPRECIALIGT FOUNDRY 





The Specialist Foundry 
with own machine shop 
for 
BLACKHEART MALLEABLE 
IRON CASTINGS 


* 

HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 
e 
Manufacturers of the 
*‘PULMAC’ 
PULVERISING MILLS 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 
LUTTERWORTH, Nr. RUGBY 

Tel. 10,60 & 152 Logs sew 











THE ENGINEER 


PATENTS 


THE PROPRIETOR of British Patent No. 685,723, 
entitled “ Spring Forming Machine,” offers same 
for Licence or otherwise to ensure practical working 
in Great Britain.—Inquiries to Singer, Stern and Carl- 
berg, 14, E. Jackson Boulevard, Chicago, 4, Illinois, 
U.S.A. E6169 








MISCELLANEOUS 











PHOTOGRAPHIC SERVICES 


A.S.P. (ENGINEERS), LTD., 129, Balham High 
Road, London, S.W.12 (Balham 3426), specialist 
photographers for the engineering industry. Photo- 
graphic Work Undertaken, London Area, and 100 
miles radius—architectural features, civil engineering 
and building work, machinery, models and transport, 
etc. Specimens available on request. E1630 1 
TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and Main- 
tenance Co., Ltd., 157-159, Borough High Street, 
London, S.E.1. E608 1 


] FOR HIRE 


LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). Eli2 k 

















| MACHINERY Etc. WANTED 





BALL AND ROLLER BEARINGS, &c., 
WANTED! Also Surplus Goods—especially 
Hand Tools—of All Descriptions. 

FOR SALE: METAL BOXES of strong and 
sturdy gauge and construction, with Handles, 
in all sizes. Ask for details. 


R. PORDES. 
138, NEW CAVENDISH STREET, LONDON, 
Ww 


ia 
MUSeum 5250. E6271 F 





LATHE to swing 4Sin. over the saddle, admit 20ft. 
between centres, motorised for 400/440/3/50 cycles 
supply.—BOX No. E6273, “* The Engineer.” F 
SECOND-HAND DUPLEX HORIZONTAL 
MILLING MACHINE with hydraulic feed to 
table, table length 64in., width approx. 12in., elec- 
trical equipment for 400/440/3/50 cycles supply.— 
BOX No. E6264, ‘*‘ The Engineer.” F 
TENSILE TESTING MACHINE, in good condi- 
tion, 4 ton, I ton, or higher, capacity ; power driven, 
adjustable to lin. per minute strain rate-—BOX No. 
E1673, “* The Engineer.” , 
WANTED, Machines of all Types. 
CASH PAID. 
Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 
Birmingham, 12. VIC. 1278, 1279, 1270, 0856. 

E123 F 
WANTED, Tube Expanding Machine, Tube Clean- 
ing Machine, 6in. to 8in. Screwing Machine, with 
collapsible head.—Fred Watkins (Boilers), Ltd., 
Coleford, Glos. E997 F 





FOR SALE 





LOCOMOTIVES FOR SALE.—A recent large 
purchase enables us to offer the following range of 
locomotives. Copies of insurance reports available 
on application.—R. S. Hayes, Limited, Bridgend, 
Glamorgan (Telephone, Bridgend 1311/2/3) :— 


Work- 
Bore Type ing 
and and When spres- Net 
Item stroke make built sure, weight, 
p.s.1. tons 
1 144x224 040 160 22 
Hawthorn 
Leslie 
2 14x22 040 - 160 22 
Barclay 
3 14x22 040 160 22 
Barclay 
4 14x22 040 160 22 
Barclay 
5 14x22 040 160 22 
Barclay 
6 14x22 040 1935 160 22 
Barclay 
7 17x24 040 1934 160 36 
Bagnall 
8 17x24 040 1940 160 36 
Bagnall 
9 17x24 1941 160 36 
Bagnall 
10 17x24 040 1941 160 36 
Bagnall 
il 17x24 040 1944 160 36 
Bagnall 
12 18x26 060 1950 180 404 
Bagnall 
E986 G 





HYDRAULIC PRESSES 


Large stock of modern Presses up to 10,000 tons 
capacity, for Forging, Forming, Extruding, Baling 
and other duties. 
Enquiries from the Specialists :-— 
REED BROTHERS (ENGINEERING), LTD. 
Replant Works, Woolwich Industrial Estate, 
London, S.B.18. 


Tel.: Woolwich 7611 (6 lines 
E6029 Gc 





VALES PLANT REGISTER, LIMITED, 
OFFER FOR IMMEDIATE SALE 

Large quantity of Appleby Frodingham Steel Sheet 
Piling for immediate disposal, comprising No. 1B 
in 24ft. lengths, No. 2 in 17/20ft. lengths, and No. 4 
in 65/74ft. lengths. Majority new and unused. 

Full details from 14, Lower Grosvenor Place, London, 
S.W.1. Telephone: ViCtoria 7531, 3501, 8080, 
9886 (15 lines). E484 G 


FOR SALE 


Lae 


HIGH CLASS 
MILLING MACHINES 
IN STOCK 
VERTICAL 


IL CINCINNATI Sliding and Swivelling Head, 
table size 444in. by 10jin., capacity 22in. by 14in. 





by 10in. 
No. 2 CINCINNATI, medium speed, dial type, table 
size 52 11/16in. by 12}in., capacity 28in. by 12in. 


by 1 3in. 

V3 MASERATI, new, high speed dial sliding and 
swivelling head, multi-motor drive, rapid power 
traverse in all directions by separate motor, 
table working surface S59in. by I3jin., capacity 
354in. by Ulin. by 184in., 20 spindle speeds 18-2000 
r.p.m., spindle motor 10 h.p. 

No. 3 CINCINNATI, high speed, dial type, table 
size 58}in. by 1Sin., capacity 34in. by I6in. by 16in. 

No. 4 CINCINNATI, high speed, dial type, table 
size 782in. by 16in., capacity 42in. by 16in. by 16in. 

47 V HERBERT, Kneeless type, multi-motor drive, 
table 72in. by 1I7in., capacity 48in. by 1I6in., 
maximum distance table top to spindle nose 23in., 
16 spindle speeds from 2! to 750 r.p.m. 

CVM25 KENDALL and GENT (Kneeless), circular 
table type, table diameter 30in., capacity Win. by 
26in. by 32in. 

28-60 CINCINNATI Vertical Hydro-Tel, fixed 
height bed, single power control lever, stepless feed 
regulation, rapid power traverse, table working 


surface 83in. by 28in., capacity 60in. by 3in., 
vertical 14in., 16 spindle speeds from 52-1300 
r.p.m. 


PLAIN HORIZONTAL 

No. 2 CINCINNATI, medium speed, dial type, table 
working surface 48 15/I6in. by 12in., capacity 
28in. by 10in. by 19in. 

No. 4 CINCINNATI, medium speed, dial type, table 
working surface 74jin. by 16in., capacity 42in. by 
14in. by 20in. 

No. 2B BROWN and SHARPE Standard Plain, 
table working surface Sliin. by I! 11/16in., 
capacity 28in. by 10in. by 184in. 

VPF2 PEDERSEN, table working surface Slin. by 
12in., capacity 32in. by 9in. by 18in. (new). 

28in. ARCHDALE General Purpose Model, No. 
14537, motor drive, table working surface 49in. by 
13in., capacity 28in. by 8in. by 1S4in., rapid power 
traverse. 

UNIVERSAL 

S2 CRAVEN, table size SSin. by 13in., 
36in. by 10in. by 16in 

2FU MASERATI, table size 5Sin. by 13in., capacity 
36in. by Ilin. by 17in 

IN PARKINSON, table size 46in. by 10}in., capacity 
25in. by 9in. by 18in 

PRODUCTION 

3/36 CINCINNATI Plain Hydromatic, table size 
S52jin. by 1Sin., travel 36in 

4/48 CINCINNATI Plain Hydromatic, table size 
77hin. by 164in., travel 48in. 

VARIOUS 
KEYWAY MILLERS AND KEYSEATERS 

ASQUITH Model H.K.5 Horizontal Duplex Head 
Keyway and Cotterway Milling Machine for key- 
ways up to 34in. by 1Sin., table working surface 
60in. by 104in. 

CARTER and WRIGHT No. 2 Dual Feed Keyseater 
and Verti~al Miller, motor drive, max. keyway cut 
1jin. by 24in. 

INSPECTION INVITED 
We always have available late type Machine Tools 
of practically every description. Send us your 
inquiries. 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
"Phone : RELiance 7201. 

’Grams : Sotoolsag, London, S.E.11. 


600 


COMPRESSOR SETS 

123 c.f.m. REAVELL, 4000 p.s.i., with 95 h.p. 
W. H. Allen 220 volt D.C. motor. 

120 c.f.m. G. and J. WEIR, 4000 p.s.i., with 95 h.p 
motor, 400/440/3/50. 

Two 100 c.f.m. BELLISS and MORCOM, 3600 p.s.i., 
with 58 h.p. L.D.C. motors, 400/3/50. 

Two 40 c.f.m. REAVELL, 3500 p.s.i., with 45 h.p. 
E.E.C. motors, 400/440/3/50. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANF, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 

Tel.: Pudsey 2241. 


capacity 





E203 a 





VALVES VALVES VALVES 
SPECIAL OFFER—BRAND NEW VALVES by 


leading manufacturers, Hopkinson, Audley, 
Saunder, &c., in Stainless Steel, Forged Steel, 
Enamel and Rubber-lined Valves and Cocks. 


All sizes from din. to 12in. bore. 
PRICES : well below list. 
DELIVERY : immediate ex stock. 

Also large stocks of STOP VALVES, Parallel 
Slide, Wedge Gate, &c.. REDUCING VALVES, 
RELIEF VALVES. Sizes up to 24in. bore. 

When its VALVES—remember 
G. E. SIMM (MACHINERY) LIMITED. 

27, Broomgrove Road, SHEFFIELD, 10. 
Telephones : 64436 (3 lines) E6203 G 





FOR SALE, One Hydraulic Hot Plate Press, six 
openings, platen area 12ft. by 7ft. 9in., side feeding, 
pressure 200 1b. per sq. inch, temperature through 
calorifier 200 deg. Fah., suitable for plywood, rubber 
or laminating industries. Maker, Siemelkamp, 
Krefeld. 

One Cold Press, 12ft. by 6°t., 3ft. daylight. Makers, 
Siemelkamp, Krefeld. Pressure 120 |b per sq. inch, 
complete with pump and all auxiliary equipment. 
Suitable for plywood, rubber or laminating industries. 

BOX No. E6254, “ The Engineer.” G 


127 
FOR SALE 
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STEAM TURBO-ALTERNATOR SETS 
3000kW., 6600/3/50, MET.-VICK., Pass-out/Con- 
densing Steam Tu,ybo-Alternator Set, date 1948, 
designed for 34C p.s.ig. initially, 600 deg. Fah. 
temperature; also suitable for the following 





duties : 
Output/kW. Pass-out/Ib./hour Lb. Pressure 
3000 60.000 40 
1800 40,000 110 
1800 40,000 
double Pass/out at 
1000kW., fully 
condensing 
2500kW., 440/3/50, B.T.H., speed 3000 r.p.m., 


250 p.s.i.g.. 630 deg. F., steam consumption approx, 
12 8 Ib./kW./hr., with surface condenser, circulat- 
ing pumps, &c. Also suitable for pass-out pressures 
varying between 18/35 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD, 
WOOD LANE, LONDON, | W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. E200 a 





BRITISH ENKA, LIMITED 
AINTREE, LIVERPOOL, 9 

Two Brick-set Dry-back Economic Boilers, by Daniel 
Adamson, 10ft. dia. by 15ft. 6in. overall length ; 
working pressure 265p.s.i., maximum rating 
25,000 Ib./hr., complete with Hodgkinsons mech- 
anical stokers, Greens economisers, unit super- 
heaters, Weir feed pumps, and instruments. 

One Turbo-Alternator Set, with 1000kW Metro.- 
Vick turbine operating at 5000 r.p.m. and passing 
out steam at 30 p.s.i., including all ancillary equip- 
ment, and connected through reduction gearing to 
a 440-volt, 1640 amps., 1250kVA, open-ventilated 
type 3-phase alternator operating at 1000 r.p.m. 

One Turbo-Alternator Set, with 2000kW Metro.- 
Vick. turbine operating at 6000 r.p.m., and passing 
out steam at 30 p.s.i., including all ancillary equip- 
ment, and connected through reduction gearing to 
a 440-volt, 3280 amps., 2500kVA screen-protected, 
type, 3-phase alternator operating at 1000 r.p.m. 

E6309 G 





FOR SALE, one 5-ton Grafton Locomotive Steam 
Shunting Crane, made by Grafton and Company: 
Jib size 32ft. centres. 
Bevel gear travel. 
Load, 5 tons at 15ft. radius, 30 cwt. at 32ft. radius. 
The above crane can be seen in a partly dismantled 
condition.—BOX No. E6249, “* The Engineer.” G 


FOR SALE.-—40-ton capacity RAILWAY WEIGH- 
BRIDGE by W. and T. Avery, Ltd., Type $27C. 
Platform 16 feet long.—Write, 1824, Wm. Porteous 
and Co,, Glasgow. E6260 o 





GILLY 


TABLE TYPE 


HORIZONTAL BORERS 





ALSO HEAVY TABLE TYPES WITH 
5in. & 6in. SPINDLE DIAMETERS 
Spindle speeds and table feeds in a wide range 
Built-in swivelling table 

Automatic facing head 

Vernier scales and fine setting device 

Oversize table and extended cross traverse 
Extended vertical traverse 

Telescopic bed covers 

AMPLE POWER—HIGHEST PRECISION 


Floor type borers from Sin. to 10in. 
spindie diameter, with automatic 
facing heads. 


*IMMEDIATE DELIVERY 
EX LONDON STOCKS 


SOAG MACHINE TOOLS LTD 
JUXON ST., LONDON, S.E.11 
Phone: REL 720! 


Grams: Sotoolsag, London, $.E.!! 
E210 o 


Classified Advts. continued on page 128 
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FOR SALE 


TW 


RICHARDS &ft. VERTICAL BORING and TURN- 
ING MILL, 7ft. 3in. diameter table, two toolposts 
on cross rail, 12 speeds, Ce-py motor drive, 
35 h.p., motor 410/3/50, Serial No. 10006. 

WEBSTER and BENNETT Sin. VERTICAI 
BORING and TURNING MILL, five-station 
turret toolpost on cross rail, 12 speeds, self<con- 
tained motor drive, 15 h.p., 400/440/3/50 cycles 
supply, Serial No. 1078-13. 

NILES HORIZONTAL BORING MACHINE, 
with 20in. diameter facing head, 2jin. diameter 
spindle, revolving table 394in. by 314in., self-<con- 
tained motor drive for 490/440/3/50 cycies. 

COLLET and ENGLEHARD FLOOR TYPE 
BORING MACHINE, 6-9in. spindle, traverse of 
spindle 64in., max. dist. spindle to base 148in., 
spindie os 15-200 r.p.m., movement of column 
on base 132in., column will swivel 360 deg., saddle 
swivel 50 deg., equipment for 440-volt 
D.C., with rectifier to operate from 400/3/50 cycles 
supply, base piate 26ft. 3in. by 11ft. 10in., with 
outer steady 


THO® W. WARD LTD. 





ALBION WORKS - - - SHEFFIELD. 
"Phone : 26311. "Grams : “ Forward.” 
E216 o 





HYDRAULIC PRESSES 

HYDRAULIC PUMPS 

Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 

All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), 
Cuba Street, Millwall, London, E.14. 

East 1844/5 


LTD., 





SCRIVEN BAR BREAKING MACHINE 


Single ended, double acting, to break billets 6in. 
square, 40 tons tensile, motorised with starter 


for 400/3/50.—Details and location from 
NORMAC, LTD., Pepper Road, Leeds, 10. 
Tel.: 77779. £992 Go 





FOR SALE, one S-ton Coles Locomotive Steam 
Shunting Crane, made by Steels Engineering, Ltd. 
Jib size 26ft. 6in. centres. 
Bevel gear travel. 
Load, 5 tons at 15ft. radius, 14 tons at 25ft. radius 
The above crane can be seen in a partly dismantled 
condition...BOX No. E6250, “* The Engineer.” G 





THE 
FOR SALE 
METROPOLITAN-VICKERS S00 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 rpm, 


400/440/3/50 cycles, complete wtih control panel 


and reduction gearbox, giving a final speed of 


8-1 r.p.m. 
Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 
Newport, Mon. 


Tel.: Newport 66941 (6 lines). 
E991 G 





NEW COLCHESTER “MASCOT” SS. and 
S.C. Gap Bed LATHE. 84in. H.C. by 54in. B.C. 
Price £898. Delivery immediately ex our London 
stock.—Welling and Welling, Ltd., 4, Victoria 
Street, London, S.W.1 (Tel.: ABBey 2341). E989 Gc 


FOR SALE, electrically operated Crushing and 
Screening Plant, output 12-15 tons per hour, incor- 
porating “‘ Marsden ” 24in. by 16in. primary crusher 
and “Ajax” secondary hammer, complete with 
conveyors, rotary screen, chutes, supporting steel- 
work, &c. May be seen working.—Apply, Robert 
M. Douglas (Contractors), Ltd., 395, George Road, 
Birmingham, 23 (Telephone, BIRchfields 5 aise? 

G 


ENGINEER 


FOR SALE 


500 


READY FOR DESPATCH 

TWO NEW 970kW., 11,000/3/50, HARLAND & 
WOLFF Diesel-driven Alternator Sets, direct- 
coupled at 333 r.p.m., engine 1400 h.p., vertical, 
6-cylinder, 4-stroke, makers type 640SB, with all 
standard ancillaries, starting equipment. Alterna- 
tor is totally enclosed with ventilating ducts and 
connected to water cooler. Switchboard including 
exciter control with automatic voltage regulator, 
Alternators can be reconnected for other h.t. 
voltages. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 


Tel.: Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. E205 o 


UNUSED 32FT. BY IIN. PLATE BENDING 
ROLLS, maximum thickness 24in. by 6ft. cold 
bending. Top roll 32in. dia., two bottom rolls 18in. 
dia., 75 h.p. roll drive, 40 h.p. screw down. Weight 
130 tons.—BOX No. E6030, “ The Engineer.” o 











FORKLIFT TRUCKS 


For Sale — For Hire 


ROSS. 6,000—!4,000 ibs. Diesel or Petrol. 
120” to 210° lifts. Pneumatic tyres. 


CLARK. 2,000 — 7,000 ibs. Diesel or petrol. 
104” to 168” lifts. Solid tyres. 
LODORMOBILE. 10,000 !b. Diesel or petrol. 
120° to 210° lifts. Pneumatic tyres. 
MOTOWLIFT. 4,000!ib. Diesel or petrol. 
120” lift. Pmeumatic tyres. 
TOWMOTOR. 4,000 ibs.—6,000 Ibs. Diesel 


or petrol, 168° lifts. Solid tyres. 
Also for sale or hire 
COLES, RANSOMES AND MORRIS 
CRANES 


Full details from: 


NORMAC LTD. 


PEPPER ROAD, HUNSLET, LEEDS 10 
Telephone: 77779 £999 G 








WAREHOUSE 
BOX TROLLEYS 


Dimensions : 

30” long x 20” wide x 27” high 
Ideal for transport and storage, 
especially of heavy goods such as 
metal. Exceptionally sturdy with 
tough hardwood bottom and sides, 
metal reinforced, and four metal 
wheels (two sliding). Very easy to 
manceuvre. Ex-Government, in 
good serviceable condition, indi- 
vidually examined before despatch. 
Illustration on request. 

Cost £15 new. 
£5 carriage paid in U.K 
£4 each on quantities of ten or more. 


UNITED MILLS AGENCIES LTD. 
(Dept. E 
29-31 CLEMENTS LANE, 


LONDON, E.C.4 


Telephone: MAN 326! £6248 6 

















Waste Heat Kecovery Mlant 


Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. 





TEL: TERminus 7466 













Feb. 1958 


FOR SALE 


FOR SALE.—Two 140kVA., 0-8 p.f., 400/230 volt, 
3 phase, 50 cycle DIESEL GENERATING SETS 
powered by McLaren M8 — running at 1000 
r.p.m. Continuously rated for use in a tropical 
climate. Supplied in 1953 by Hampson Industries, 
Ltd. One has run a total of 5400 hours and the 
the other 10,000 hours. Both machines have been 
overhauled and only test run subsequently. Their 
general condition is very good and they have been 
kept under “‘ care and maintenance.”’ Available at 
Takoradi, Ghana. Offers invited.—Crown Agents, 


4, Millbank, London, S.W.1 (Ref. O/PROD. 1833). 
E6272 G 





HEIDENREICH & HARBECK No. 15.KH. 
Automatic Straight Bevel GEAR GENERATING 


MACHINE. Max. cone distance 44in. Max. 
face width 2in.—F. J. EDWARDS LTD., 359-361, 
Euston Road, London, N.W.1. (EUSton 4681 and 
3771.) E6184 G 





CEM 


‘BENTLEY ”’ Plate Bending Rolls from 
6ft. by gin. up to 10ft. by lin. m.s. capacities. 
Opening end frame for withdrawing rolled 
cylinders, self-supporting top roll, finger-tip 
control, all rolls of generous dia. from solid 
forged steel, full electrical equipment. Very 
moderate prices. Early deliveries. 


“ SEDGWICK "’ Universal Plate Bending 
and Folding Machine, 6ft. by 4in. 

“EDWARDS” Undercrank Guillotine, 
8ft. by gin. 


“ PEARSON” Electro Hydrolic Guillo- 
tine, 8ft. by 4in., for early delivery. 


Fully detailed stock lists available on 
request. 


CHARLES E. MATTHEWS (Machine Tools) 


LIMITED, 


Gladstone Road, CROYDON. 
Tel. No.: Thornton Heath 1783. 
Telegrams : “* Matolco,’’ Croydon. 
£994 G 
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HARD NUT 
TO CRACK? 





REMEMBER... 
WAROS might have t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 











Sooner or 
later you will 


be driven to... 
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Specialists in 
dust and fume 


removal equipment 


DUSTRACTION LIMITED - 94 REGENT ROAD 





LEICESTER 


Telephone: Granby 2681/2 














Feb. 28, 1958 
FOR SALE 


FRED WATKINS (BOILERS), LTD. 


STEAM BOILERS.—Cochran Vertical (N pd 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Feonomic, 4ft. to Lift. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Tilghman 365 cu. ft.; Broomwade 300, 200 and 
130 cu, ft.; all motorised. 2 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 ib pressure. 


ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.-70ft. extendable jib; 84-ton Ransomes 
Diesel-Electric, 1948 ; 4-ton Coles Diesel-Electric ; 
3-ton Jones Super 40 (3); Neals 2-ton Diesel, 
20ft. jibs (2); Derrick, 5-ton Butters Electric 
travelling type, 90ft. jib ; S-ton Wilson Electric, 
70ft. jib ; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco. 18-ton Brownhoist, 5Oft. jib ; 10-ton 
Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib ; 5-ton 
Smith, SOft. jib; 5-ton Cowans Sheldon, S0ft. 
jib; S-ton Grafton, 38ft. jib; E.O.T., 10-ton 
Vaughan, unused, 40-60ft. span ; 5-ton Hender- 
son, 24ft. 74in. span, 1946 ; 5-ton King, 29ft. 3in 
span; 2-ton Morris, 18ft. span; 2-ton Smith, 
34ft. span. 

RAILWAY MATERIAL.—Ruston 80/88 h.p. Diesel 
Loco., electric start, flameproof ; Peckett 14in. by 
22in. and Tin. by 12in. Steam Locos.; 3 miles 20 Ib. 
Track, 24in. gauge bogies, turnouts, locos., &c. 

STEEL PIPING.—S0,000ft., 2in. Galvanised new 
60,000ft., black new; 5000ft., 8in. seamless ; 
1000ft., 12in. seamless ; 5O00ft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by gin.; Robertson Straightening Rolls, 
8ft. 6in. by gin.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye 300-ton Hydraulic Horizontal Straighten- 
ing Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 
*Phone : Coleford 2271/2. 


Edumas 


CRAIG and DONALD Model 400/10 All-Steel, 
Motorised, Double-Geared Press Brake, pressure 
exerted 400 tons, forming capacity 10ft. by jin., 
depth of gap 12in., width between side frames 82in., 
stroke about 4in., all electrical equipment for 
440/3/50. Weight about 29 tons. ; 

NEW BRAUCHLI Model AS20508, All-Steel, 
motorised, Hydraulic Guillotine, open-ended type, 
with tilting table enabling bevel cuts to be made 
from 0 deg. to 30 deg., capacity 6ft. 6jin. by 
5/16in. thick, drive to hydraulic pump from electric 
motor for 400/3/50 ; all gauges. 

BRADLEY and CRAVEN Geared, Open-Ended 
Guillotine Shearing Machine, undercrank type, 
capacity 84in. wide by ¢in. thick, gap in open ends 
44in., with automatic sheet hold-down and all 





E366 G 





gauges. / 

NEW MUBEA Bar and Angle Shear, Model 
KSG100, motorised 400/440/3/50, crops square 
and round bars 2in., tee iron Sin., beams 6in., 
channel 6in. 

BIGWOOD 13-Roll, Motorised Plate Levelling 
Machine, capacity 16 S.W.G., size of rolls S0in 
long by 3 1/16in. diameter, arranged motor drive 
for 440/3/50. Weight about 5; tons. 

MASSEY 2cwt. Size Pneumatic Power Hammer, 
overhanging type with slides ; the tup and anvil 
are set at an angle ; longest stroke I4in., centre of 
tup to back 12}in., size of bar worked 2in. to 34in. 
square, complete with anvil. 

Photographs of the above are available Ps 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS, LTD., 


359-361. EUSTON ROAD, 
LONDON N.W.1. 
Telephone : EUSton 4681-3771. 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. ; 
Telephone : Central 7606-8. E209 Gc 





BOILERS FOR SALE 
Cochran Vertical No. 6, 4ft. 6in. diameter, 
id tof. high. No. 16152. First used 1952. 
820/1320 evaporation. Full automatic controls, 
feed pump and underfeed stoker. __ 
Costeen Sinuflo Gas Fired. Size 7C.  3ft. 
diameter. 7ft. high. Evaporation 635/760. 
No. K227. Re-tubed and completely over- 
hauled two years Py Complete with auto- 
atic controls and feed pump. z : 
Cochran Sinuflo Gas Fired. Size 6C. 2ft. 9in. 
diameter. 6ft. 9in. high. Evaporation 515/620. 
No. K836. Complete with oe — 
controls, feed pump and spare set of tubes. 
Offers to Cash & Carry Cleaners, 86A, Bold Street, 
Liverpool, 1. E1644 G 


(b) 


c) 





Prompt despatch 


EN TYPE HUTS for sale. H I 
at, 24ft. and 30ft. wide huts ;_also “ Romney 
Huts, 35ft. wide, and “* Blister * Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel _ framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 


] Tel., Bexleyheath 305). 
Road, Bexleyheath, Kent (Te ine 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


56, 





Thirty-second Sale. 
E R 


BY ORDER OF THE SECRETARY OF STATE 
FOR AIR. 

No. 25 MAINTENANCE UNIT, ROYAL AIR 

FORCE, HARTLEBURY, WORCESTERSHIRE. 


(4 miles from Kidderminster, 11 miles from 
Worcester.) 


Nock & Joseland 
Are instructed to Sell by Auction at the above 
Unit on :-— 
THURSDAY, 13TH MARCH, 1958, 
at 11 a.m. prompt, 
A Large Quantity of Valuable MISCELLANEOUS 
STORES 
including :- 
CLOTHING AND EQUIPMENT, 
FOOTWEAR AND REPAIR MATERIALS, 
PARACHUTES AND DINGHY EQUIP- 
MENT, 


PHOTOGRAPHIC EQUIPMENT, 
RADIO AND ELECTRICAL EQUIP- 
MENT, 


METAL FUEL TANKS, 
AIRCRAFT SPARES, 
GENERAL STORES. 


VIEWING 

The Lots are on view at Hartlebury on Wednesday, 
12th March, 1958, between the hours of 9 a.m. 
and 4 p.m., and on the morning of the Sale Day 
between the hours of 8 a.m. and 11 a.m 

Admission by Catalogue only, Price Sixpence each 
(Postal Orders NOT Stamps), which can be 
obtained from the Auctioneers :— 

Nock & Joseland, Bank Buildings, Kidderminster 
Tel.: 2053 and 4211. £6247 3 


ENGINEER 


AUCTIONEERS & VALUERS 





Established 1807 


FULLER, HORSEY 


SONS anp CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 
LLOYD’S AVENUE 
LONDON E.C.3. 


10, 


Telephone : ROYAL 4861 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 








Specialising 
SALE & VALUATION 
ENGINEERING & ALLIED 


WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 








Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


EB. L. JUDSON, F.R.1.C.S., F.A.1. 

BE. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. S$. CHEAVIN, F.A.1, 

G. E. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 


Insurance and other purposes. 
FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 
Monarch 3422 (8 lines) 


Telegrams : 
Sites, London 








FOR SALE 


MOBILE CRANES FOR SALE 
One Rapier 84-ton Super, diesel/electric, fully slewing, 





jibs to SOft. 

One Rapier 84-tom Super, petrol/electric, fully 
slewing. 

Two Rapier 6-ton standard petrol/electric, solid 


tyres ; diesel conversion available. 

One Morris 5-ton petrol/electric, solid tyres ; diesel 
conversion available. 

One Coles/Thornycroft 5 ton, 6 «4 diesel Mark 7, 
wire derricking. 

One Tate 5-ton petrol/electric, solid tyres. 

One Coles 3-ton fully slewing, petrol/electric on 
Crossley lorry chassis—cheap. 

Two 24-ton Morris petrol/electric, solid tyres; as 
new; diesel conversion available. 

One 2-ton Rapier full slewing, crawler mounted, 
diese] engine. 

One 2-ton Hydracrane, petrol/hydraulic on 4 x 4 high- 
speed chassis. 


WILLIAM R. SELWOOD, LIMITED, 
CHANDLER'S FORD, HANTS. 
*Phone : 2275. E6155 G 


600 


AIR RECEIVERS 
7ft. dia. by 30ft. horiz. riveted, 120 Ib. w.p. 
6ft. dia. by 11ft. 10in. horiz. riveted, 350 Ib. w.p 
Four 4ft. dia. by 12ft. vertical, 100 Ib. w.p. 


GEORGE COHEN, 


SONS AND CO. 5 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 

Tel.: Pudsey 2241. E204 Gc 


POWERFUL GOLIATH CRANE 
FOR SALE 


Designed for 190-ton on 58ft. span, 72ft. lift, by 
Sir Wm. Arrol and Co., Ltd., now arranged for 
106ft. span, capacity 90 tons. Can be altered to 








any intermediate span with equivalent lifting 
capacity. Weight 334 tons. 
REED BROTHERS (ENGINEERING), LTD., 


Replant Works, 
Woolwich Industrial Estate, London, S.E.18. 
Tel.: Woolwich 7611/6. E979 Gc 








E. 


March {8-21 
& moving equipment, in- 
24-28 cluding :— 


kits, batteries, tyres, motor-cycles, etc. 
March 26 Miscellaneous stores 





By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 
AUCTION PROGRAMME 


Main Location 


March 5-6 Machine tools and Technical Stores Depot, SHOULER & SON, 
miscellaneous stores, Old Dalby, Melton Mow- (Dept. L), 1, Norman 
including radio bray, Leics. (Sale at Street, Melton Mowbray, 
stores, lifting tackle, Melton Mowbray.) Leics. 
etc. (Tel.: 81.) 

March 12 Miscellaneous stores, Central Ordnance Sub- FARRANT, WIGHT- 
including tools and Depot, Westbury, Wilts. MAN & PINNIGER 
tool kits, bicycles, (Sale at Corn Exchange, (Dept. L), 38, High 
welding plant, camp Devizes.) Street, Swindon, Wilts. 
equipment, etc. (Tel.: 5151/5152.) 

March 18-19 Miscellaneous stores, Central Ordnance Depot, SIMMONS & SONS 
including :— Didcot, Berks. (Dept. L), 12, Station 

Road, Reading, Berks. 
(Tel.: 54025.) 


Laboratory equipment and chemicals, lamp wick, toggle ropes, hand sprayers, brooms and 
brushes, liquid measures, mophead handles, paint, cartons, 
furniture, including chairs, deed boxes, waterproof covers, li ting tackle, matchet sheathes, etc. 
Vehicles and earth M.O.S. Storage Depot, 
Ruddington, Notts. 


Passenger and load carrying vehicles of most types, including a number of diesel engined trucks, 
vans and hydraulic tippers, also low-loading plant trailers, mobile cranes and fitted workshops, 
tractors and angledozers, ancillaries and spares for earth-moving plant, tracked carriers, servicing 


Northern Command Ord- 


nance Sup-Depot, 
low, Nr. Selby, Yorkshire 


CATALOGUES (6d. each—P.O.s) available only from the Auctioneers shown above. 


SALE BY TENDER 
STEEL BINS, Sft. x 2ft. 1lin. x Ift. Osin. (quantity 1193), lying at Marske-by-Sea. 


Applications for invitations to Tender should be made to the Director of Di posals, D.3(d), 
First Avenue House, High Holborn, London, W.C.1, before 14th March, 1958. Bos 


R. 


Auctioneers 


ackaging materials, sacks, tentage, 


WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel.: 47271.) 


BARTLE & SON (Dept. 
L), 50-52, Merrion Street, 
Leeds, 2 


is, 2. 
(Tel.: 2-0898.) 


Bar- 


? 
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This modern 
machine-age world 
centres on the small 
bul vital 

Key and taper pin 


make sare gou Ae 





Oe TRADE MARK 





FREDERICK MOUNTFORD (B’HAM) LTD. 
FREMO WORKS, MOSELEY ST., BIRMINGHAMS Telephone: MID 7984 PBX. Telegrams: FREMO, BIRMINGHAM 


53213 





Steam was the spur... 
















The early steamships of the nineteenth century were 
forerunners of a prodigious upsurge in maritime trade. 
Compound engines, iron hulls and steel plates made 
possible larger ships and speedier passages. The 
industrial revolution provided cargoes, and ports were 
created out of estuaries or bays. 


This was the time when Simons first built dredgers. 
As ports have grown, Simons Dredgers have been 
developed to meet the need for a channel ever wider 
and ever deeper. In harbours throughout the world 
they are maintaining what has been won, and creating 
greater depth whenever it is required. 






Barges, Salvage and Sludge Vessels, Tugs 
and Kindred Craft with Steam, Diesel or 


Electric Power for Seagoing, River, Harbour WM. SIMONS & co. LTD., RENFREW, SCOTLAND 


and Estuary Service. 
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spray booth 





— typical of the many BULLOWS Spray Booths installed in well-known 


industrial Plants throughout the country. 


experience are 


at your disposal. 


The results of our long 


Consulting us incurs no obligation. 


BRITISH 
RAILWAYS 


CARRIAGE & WAGON ENGINEER’S DEPT. 


LONDON MIDLAND REGION, DERBY 





DEPOTS AT 
13 SOUTH MOLTON S&T - 


LONDON, W.1 + TEL. MAYFAIR 2313 


55A BRIDCE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 


61/63 DRURY STREET - 
70 CILMOUR STREET 


DUBLIN 
* GLASCOW C.5 


* TEL. DUBLIN 73188/9 
- TEL. SOUTH 2383 


A. BULLOWS & SONS LTD: LONG ST - WALSALL - STAFFS: TEL. 540! 
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% An _ illustrated 
folder describing the 
full range of Hillis 
éndustrial Ventilators 
including Roof 
Ventilating Shutters, 
Stack Roof Ventila- 
tors, and Wall-type 
Air Iniet Ventilators 
- will be sent on 
request 








and release smoke, fumes and overheated air ! 


Industrial processes can “‘cook up” some pretty 
bad working conditions in foundries, retort houses, 
furnace buildings, factories, workshops, etc. The 
most effective way of clearing the air of smoke, 
fumes, steam, etc., is by installing HILLS Roof 
Ventilating Shutters. They rapidly draw off all 
noxious overheated air, and admit fresh air and 


natural daylight. The Shutters are easily installed 
in new or existing buildings without disturbing 
normal production. Trouble free in operation, they 
require virtually no maintenance. If you’re plan- 
ning to give your production a lift, your nearest 
HILLS branch will be pleased to show you how 
efficient ventilation can help. 


HILLS Ventilation Division 


Hass (West Bromwich) Lucrep, ALsion Roap, West Bromwicn, Starrs. Tel: West Bromwich 1811 (15 lines). LONDON OrFice: CHAPONE Pace, DsaNn Street, W.1. 


Branches at: Birmingham (Midland $\75) Manchester (Blackfriars 3382/3) Bristol (24765) Newcastle-on-Tyne (25060) Glasgow (City 5564) and Belfast (Dundonald 3526) 


Tel: GERrard 0526-9 








PRINTED BY GRORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, E.C.1, POR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2., 


S4/i/i4 












Feb. 28, 1958 THE ENGINEER 


ye 


im ge We at Hall Harding have been steadily 
g-'\\ anticipating and fulfilling the needs 






pe 
—— of the drawing office. Today it is 
{ — for over our proud boast that we can supply 
‘ g anything from a single photo copy to 









100 years... 


a complete print room, froma 
set-square to a complete drawing office 
Small wonder then that for over 


a hundred years, Architects, 










Engineers and Designers have been 


getting in touch with Hall Harding. 


HALL HARDING LIMITED 


——A BRANCHES: BATH - BELFAST - BIRMINGHAM 







BRIGHTON - CARDIFF - DERBY - DONCASTER 









GLASGOW - HUDDERSFIELD - LEEOS - LONDON (4) 


MANCHESTER - MIDDLESBROUGH, YORKS 





NEWCASTLE-UPON-TYNE - NEWPORT, MON. 








PORTSMOUTH - SOUTHAMPTON 











STOKE-ON-TRENT WOLVERHAMPTON 


{BBE \ 



















Extended trials over a_ period 
esof of thirty years establish beyond 
ire being doubt that Hoffmann Boxes are 
ar diesel practically wearless, utterly 
ie economical in maintenance 
and completely 
reliable. 
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3,000 kW’ pass-out turbi-2-generator installed 

at the Burneside Mill of , ames Cropper & Co. Ltd. This 

machine gives a maximum of 70,000 Ib. per hour of pass-out steam 

at 25 psig, and gener ites £0 cycle, 3 phase alternating current at 3,300 volts. 


Steam is costly 
-=make it work 


In many industries where steam is used for processes or heating it is economical to 
install Metropolitan-Vickers pass-out turbine-generators and so generate electrical 


. 


power and cut fuel costs. 
Metropolitan-Vickers has had considerable experience in the design of self-contained 
pass-out and condensing steam turbines, and will be pleased to advise on their 


application in your particular industry. 


METROPOLITAN -VICKERS 


ELECTRICAL CO iTD TRAFFORD PARK MANCHESTER, 17 


An A.E.!, Company 


Geared Pass-out Turbines for Industry 


B/B704 





